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“just drive straight ahead 
for 37,681 miles” 


HOSE beautiful, wide, straight, smooth roads you’ve been 

wishing for, are really on their way. The magnificent plan of 
interstate highways, greatest road program in U. S. history, is 
already taking form at the rate of 700 million dollars worth of con- 
struction per year. 

37,681 miles of swell driving ... direct travel from any part of 
the country to any other part ... routes north and south, east and 
west, and diagonal routes as well... big highways directly serving 
practically all cities of 50,000 population or more... 

This is part of the better America that our generation is build- 
ing. It’s taking plenty of brains. Plenty of manpower. Lots of 
cement. And lots of steel. 

United States Steel has always played an important part in 
building the nation’s highways. We’ve supplied steel reinforcing 
bars and wire fabric to make roads stronger, smoother, longer-last- 
ing. We’ve made the steel for road-building machinery, the steel 
pipe and culverts for proper drainage. We've built bridges to 
carry highways over rivers and canyons. We’ve furnished steel and 
cement to help drill highway tunnels. 

United States Steel is ready to help with any job the nation 
has in the building of a better America. That’s one reason why 
United States Steel is a good place to work. 


AMERICAN BRIDGE COMPANY - AMERICAN STEEL & WIRE COMPANY - CARWEGIE-ILLINOIS STEEL CORPORATION - COLUMBIA STEEL COMPANY 
H.C FRICK COKE AND ASSOCIATED COMPANIES - GENEVA STEEL COMPANY - GERRARD STEEL STRAPPING COMPANY 
MICHIGAN LIMESTONE & CHEMICAL COMPANY - NATIONAL TUBE COMPANY - OIL WELL SUPPLY COMPANY - OLIVER IRON MINING COMPANY 
PITTSBURGH LIMESTONE CORPORATION + PITTSBURGH STEAMSHIP COMPANY + TENNESSEE COAL, IRON & RAILROAD COMPANY 
UNITED STATES STEEL EXPORT COMPANY - UNITED STATES STEEL PRODUCTS COMPANY + UNITED STATES STEEL SUPPLY COMPANY 
UNIVERSAL ATLAS CEMENT COMPANY ~ VIRGINIA BRIDGE COMPANY 
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How to 


Keep a Name 


STRONG 


Names in business can lose strength 
and vigor, even as youand I. Yes... 
a business can die, just like people. 
Here are ways business insures 
against this end: 

Research for product improve- 
ment and new development... plant 
improvement for more efficient, 
lower cost operation ... quality 
control to maintain standards of 
production... studentand employee 
training to energize and revitalize 
the mental reservoir. Here’s an ex- 
ample of how Research helps keep 
a business vigorous: 

Grand Coulee and other mam- 
mouth hydro projects generating 
tremendous new pools of electrical 
energy, have created new problems 


in transmission. Through the great 
resources of its research depart- 
ment Westinghouse developed a 
new one-piece, oil circuit breaker 
to handle these immense capacities. 

To test it, the U.S. Bureau of 
Reclamation routed the short-cir- 
cuit output of the six, 108,000-kva 
generators at Grand Coulee Dam 
together with the back feed over 
six, 230-kv transmission lines from 
the Bonneville Power Administra- 
tion system and the Northwest 
Power Pool for a tremendous short- 
circuit test. 

The result: interrupting-capacity 
ceiling raised from 342 million to 
7¥2 million kva. 

Research, plant improvement for 


efficient production and quality 
control are all dependent on another 
basic element . . . training. 

Let’s look more closely at that 
element . . . as it is handled by 
Westinghouse. Engineering Gradu- 
ates who join us first receive some 
months of basic training .. . an 
orientation period with initial work 
assignments and product confer- 
ences. Then further training with 
specializationin engineering, manu- 
facturing, sales or other activities. 
Finally, placement. 

That is one of the ways an or- 
ganization is kept strong. It re- 
quires strength to protect a name 
whose reputation is staked on the 
commitment... 


you can 6e SURE its Westinghouse 


The great majority of cast iron pressure 
pipe produced today is cast centrifugally, in metal or 
sand-lined molds. 

When this mechanized process was introduced 27 
years ago, its potentialities for improved production 
controls were evident. For human fallibility was largely 
replaced by machine accuracy based on scientific 
principles. 

The improved production controls made possible by 
the centrifugal casting process have long since been 
realized. Hundreds of millions of feet of centrifugally- 
cast-iron pressure pipe are now in service. All of this pipe 
is more uniform in metal structure, in wall thickness, 
and in concentricity, than pipe not centrifugally cast. 

Better production control means better pipe; it re- 
sults in greater uniformity of quality. 

Production controls in cast iron pipe foundries start 
almost literally from the ground up with inspection, 
analysis and testing of raw materials; continue with 
constant control of cupola operation by metal analysis; 
and end with rigid tests of the finished product. 


By metallurgical controls and tests of materials, our 
members are able to produce cast iron pipe with exact 
knowledge of the physical characteristics of the iron 
before it is poured into the mold of a centrifugal casting 
machine. 

Cast iron pipe is the standard material for water 
and gas mains and is widely used in sewage works 
construction. 

Send for booklet, “Facts About Cast Iron Pipe.” 
Address Dept. C., Cast Iron Pipe Research Association, 
T. F. Wolfe, Engineer, 122 So. Michigan Avenue, 
Chicago, 3, Illinois. 


Section of 114-year-old cast iron gas 
main still in service in Baltimore, Md. 


(CAST IRON PIPE 
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Glass that you can twist, bend, roll... 


This is a ribbon of glass so thin that it 
takes about one thousand thicknesses of it 
to make a stack an inch high. 


It is so flexible that you can roll it on a 
reel, twist it into a spiral, wrap it around 
your arm. 


If you should test it electrically, as 
Corning scientists have done thousands 
upon thousands of times, you'd find that 
it has superior electrical insulating and 
dielectric properties—equal to high-grade 
mica. 

One of the first experimental uses of 
Corning ribbon glass has been to alternate 
strips of it with metal foil and fuse them 
together to make electrical capacitors—or 
condensers—similar to those made of 
mica for television, radio, and other elec- 
tronic equipment. 


Ribbon glass capacitors, which can be 
uniformly produced by machine, have al- 
ready shown many advantages over those 
made with other materials. 


Being hermetically sealed, they need no 

enclosing case. They can operate at tem- 
peratures which are too high for other 
capacitors to withstand. They do not de- 
teriorate with age or continued use. Small 
ones can do the job of conventional capac- 
itors of larger size. And for certain instal- 
lations only a ribbon glass capacitor will 
serve. 
And Corning research indicates that mak- 
ing capacitors is not the only problem that 
ribbon glass may solve. It can be laminated 
with resin and then cut, formed, shaped 
and used for other electrical purposes. 


Because ribbon glass is uniformly thin, 


it has already been considered for such 
other uses as microphone diaphragms and 
windows for Geiger counters that measure 
radio-activity. 

Glass ribbon is another striking example 

of how Corning, noted for its Pyrex brand 
products, has developed glass into a most 
versatile engineering material. 
That’s why we invite you—when you've 
finished school and started work—to call 
in Corning before your product planning 
reaches the blueprint stage. Corning Glass 
Works, Corning, New York. 


CORNING 


_ means research in glass 
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ARE TWO WAYS of regarding 
the valves in any plant. Man- 
agement can think of the relatively 
small cost of a single valve, and dis- 
miss it as a minor, “petty cash” 
investment. Or, they can think of 
all valves in the plant as one valve, 
as pictured, by photo-magic, in this 
pharmaceutical plant,—and see 
valves in proper perspective. 

THEY FIND IT PAYS to take the lat- 
ter view, for in any plant, any 
building where fluid control is in- 
volved, valves, collectively, are as 
important, in terms of investment 
and operating expense, as larger 
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“PRACTICAL PIPING LAYOUTS” is a 32-page 
book containing diagrams and descriptions of 25 
. basic piping layouts with complete recommendations 
fight ag ’ for valve selection and location in the lines. Tells 
PRACT! PIPING LAY! "REE on request. Write JENK ne 
ACTICAL Street, New York 13, N. Y. 


— but industries save if 
they see valves this way 


plant units, and should be selected 
with the same sharp eye to quality 
and economy. 

EXCESSIVE MAINTENANCE of one in- 
ferior valve is insignificant, but 
multiplied by thousands, it is a 
serious drain on operating budgets. 
JENKINS BROS. helps to meet this 
problem two ways. First, by build- 
ing extra endurance into Jenkins 
Valves, making them the longest- 
lasting, lowest-upkeep valves that 
money can buy. See- 
ond, with advice from 


of proper selection, installation, or 
maintenance. 

That’s why, for all new installa- 
tions, for all replacements, so many 
plants rely on Jenkins quality and 
engineering for lowest valve costs in 
the long run. Sold through leading 
Industrial Distributors. 

e 


Jenkins Bros., 80 White St., New York 13; 

Bridgeport, Conn.; Atlanta; Boston; 

Philadelphia; Chicago; San Francisco, 
Jenkins Bros., Ltd., Montreal. 


Jenkins Engineers 
on any question 
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Atomic Energy May 
Mean to Industry 


By WALKER L. CISLER, M.E., ’22 


Excerpts from an address by 
Walker L. Cisler, Executive Vice- 
President, The Detroit Edison Com- 
pany, at the Harvard Business 
School Club of New York City, 
February 21, 1949, 


HE full significance of “What 
atomic energy may mean to in- 
dustry” can only be answered by 
prophets. And I am no prophet. 
However, I shall try to describe 
some of my own impressions of the 
atomic energy enterprise. 

During the past two years, I have 
had a number of intimate contacts 
with atomic energy affairs. As a re- 
sult, I have personally had an un- 
usual opportunity to see the atomic 
energy project at first hand. It has 
been an absorbing experience. When 
you once get a close range exposure 
to the atom, the subject very quick- 
ly becomes a preoccupation and that 
is the way it has been with me. 

My experience as an individual, 
however, is to be contrasted with 
that of industry. Up to now indus- 
try generally has not been able to 
get a broad, intimate knowledge of 
atomic enetgy. In this connection I 
should like to describe the experi- 
ence of my own industry—the elec- 
tric utilities, a term which in my 
thinking includes both the private 
and the publicly owned electric 
systems. 


Committee Formed 


Shortly after the first atomic 
bomb was dropped on Japan, mem- 
bers of the electric utility industry 
realized that in time this new source 
of energy might very well revolu- 
tionize the production of power. A 
number of leading utility engineers 


View of the Trenton Channel Plant 
of the Detroit Edison Company, 
that supplies power at main plant 
capacity of 300,000 KW to Detroit 
and Southeastern Michigan. 

—Photo courtesy The Author 
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and executives, therefore, formed 
a committee—this was back in 1945 
—to make an intensive investiga- 
tion of the new field of technology. 
This group made many attempts to 
carry on the inquiry. It sought out 
the scientists and engineers who 
had worked on the project during 
the war. It talked to Government 
officials. But it never got very far. 


Meet With Commission 


So, in 1947, that utility group 
asked to meet and talk with the 
Atomic Energy Commission. On 
that occasion, not quite two years 
ago, these members of the industry 
had a long session with Mr. Lilien- 
thal, Mr. Pike and their fellow com- 
missioners. They explained that 
ever since the Smyth report, the in- 
dustry had been endeavoring to 
study atomic energy. They said that 
they were trying to determine what 
opportunities it held; that the utili- 
ties hoped to be able to take a 
healthy part in furthering the de- 
velopment of nuclear energy just 
as in previous decades they had 
had a share in perfecting equipment 
in the field of steam and water 
power generation. But, they ex- 
plained, they had not been able so 
far to find out enough about atomic 
energy to make any significant pro- 
gress. 

Observing that one of the stated 
purpose sof the McMahon Act was 
“strengthening free competition in 
private enterprise,” the utility rep- 
resentatives asked the Commission 
whether a way could not be found 
to open this field to our industry. In 
response, the Commissioners cited 
the overriding objectives of the Act 
to assure “the common defense and 
security.” Obviously, secrecy re- 
strictions would be necessary as 
long as the world remained in its 
present troubled state. But the 
Commission also expressed the hope 
that a way could be found to recon- 


cile these seemingly conflicting ob- 
jectives of industry participation 
and secrecy. 

Much valuable time has passed. 
Since then the utilities have pretty 
much had to stand still as far as 
this subject is concerned. The hard 
fact is that insofar as reactor de- 
velopment is concerned, the power 
industry, which is so vitally inter- 
ested, has practically no more first 
hand knowledge now than it had 
two years ago. It has been left in 
a state of “wonder.” 

The point that I wish to empha- 
size is this. These matters are of 
the grestest interest not only to the 
utility industry, but to every in- 
dustry that uses heat and power. 

Indeed, almost all industry has 
an interest in such questions as: 

When will heat power reactors in 
fact be a practical reality? 

What will be their relative econ- 
omy as compared with other sources 
of thermal or hydraulic energy? 

What will be their first commer- 
cial application? 

What will be their relative safety ? 

Will they be exclusively in Gov- 
ernment hands or under license to 
private enterprise as well? 

Let me emphasize, this is not said 
in criticism of the Commission. But 
in attempting to judge what atomic 
energy may mean to industry, it is 
very important to bear this in mind 
—it will be difficult, if not impos- 
sible, for atomic energy to mean 
very much to industry unless in- 
dustry can know what the develop- 
ments are when they occur—not af- 
terwards; 

Can have some direct part in 
them, and 

Can employ industrial ingenuity, 
resources, and organization in con- 
triving ways to promote new devel- 
opments and to make use of them. 

It is, of course, true that in one 
sense atomic energy already has a 
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considerable immediate importance 
for business. The Government is 
spending nearly a billion dollars an- 
nually on its atomic program. Much 
of this sum is spent directly with 
industry, through the thousands of 
contracts which the Atomic Energy 
Commission has with various pri- 
vate concerns. 

But most of this contract work is 
straight procurement, that is, con- 
tracting for the equipment and sup- 
plies which the Commission needs. 
Some goes to the industrial concerns 
which run the Government reserva- 
tions at Oak Ridge, Hanford, and 
Los Alamos-—a kind of “company 
town” arrangement. Another por- 
tion goes to the companies which 
operate the Government's produc- 
tion plants at these locations. 

In short, as Fortune Magazine 
said in a recent article on the Com- 
mission, a large part of the billion 
dollar annual budget is spent under 
contractual arrangements which 


Walker Cisler is executive vice 
president of The Detroit Edison 
Company and a consultant to the 
Atomic Energy Commission, the Na- 
tional Security Resources Board, 
and the Economic Cooperation Ad- 
ministration. 

A native of Marietta, Ohio, and 
a Cornell graduate, class of 1922, 
Mr. Cisler began his career with 
the Public Service Electric and Gas 
Company, Newark, New Jersey. In 
1941 that company loaned him to 
WPB’s Office of War Utilities to as- 
sist in mobilizing electric power. 

His army career began in 1943 
shortly after joining Detroit Edison 
when, at the request of the Secre- 
tary of War, he went to the Medi- 
terranean Theatre to assist in 
power rehabilitation. 

Early in 1944 he was appointed 
Chief of the Public Utilities Section 
of SHAEF, European Theatre, and 
became Chief of the Public Utilities 
Section of OMG for Germany in 
January 1945. 

As a member of General Eisen- 
hower’s staff he was responsible 
for the planning and rehabilitation 
of electric, gas and water service 


THE AUTHOR 


make industry a “hired hand” of 
government. 

Now, it is a very good thing that 
industry is the hired hand is these 
undertakings. The Atomic Energy 
Commission has everywhere been 
commended for its practice of doing 
its work through contractors, rather 
than through the building up of an 
immense government force. But 
when the question is asked “What 
part may industry have in atomic 
energy,” there is obviously the hope 
that there will be more to the answer 
than “Hired hand.” 

In a few areas, industry has been 
given an opportunity to operate 
more or less on its own. This is true 
in the manufacture of compounds 
containing radio isotopes, in the 
general use by industry of radio 
isotopes for industrial research, and 
in the postwar manufacture of radi- 
ation detection instruments. 

The Government has also been 
able to give industry a pretty free 


Walker L. Cisler 


for military and essential civilian 
requirements. While in Europe he 
participated actively in the forma- 
tion of the Public Utilities Panel of 
the Emergency Economic Committee 
for Europe to coordinate power 
facilities on an international basis, 
and helped establish the quadri- 
partite organization for controlling 
the German utilities. 


hand in the mining, milling, and 
processiong of the essential raw 
material—uranium. 

So there are some places in the 
atomic energy picture where pri- 
vate concerns which are qualified to 
do the work, can make an effective, 
competitive attempt to take part. 
All this is healthy. But it is very 
important to remember that these 
are the only areas in which some- 
thing like free enterprise is func- 
tioning in connection with the new 
activities which atomic energy has 
stimulated. 


Development for Industry 

In the field of atomic energy it- 
self, the main hope for develop- 
ments of interest to industry resides, 
of course, in the application of 
atomic energy to the production of 
heat and power. This is what the 
electric utilities are naturally most 
interested in. Because of the nature 
of the technological problems and 
opportunities, a lot of other import- 
ant industries are also vitally con- 
cerned. Notable among these are 
the chemical, petroleum, metallurgi- 
cal, heat transfer equipment, and 
instrument industries. 

As I have already pointed out, 
atomic energy cannot come to mean 
very much to American industry, as 
we know it, unless American indus- 
try is enabled to have an integral 
part in developments as they oc- 
cur. Only in that way can industry 
take benefits from and contribute 
benefits to atomic energy develop- 
ments. 

This point was made very em- 
phatically in the report of the 
Parker Industrial Advisory Group. 
This was the group which the Com- 
mission set up under the Chairman- 
ship of James Parker, President of 
my company, to study the general 
question of industry’s role in the 
whole broad field of nuclear de- 
velopment. After describing some of 
the Commission’s more important 
unsolved technological problems— 
including that of reactor develop- 
ment—the report went on to say: 

“Success in finding solutions for 

comparable problems in other 

fields of technology has come 
about through energetic attack 
by many competing firms and 
individuals rather than by any 
select group. The Commission’s 
(Continued on page 28) 
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ENGINEERING AT CORNELL 


Servomechanisms Laboratory 


By PROFESSOR WILBUR E. MESERVE 


INCE September 1947 there has 

been offered at Cornell a formal 
course, including laboratory work, 
in servomechanisms. For nearly a 
year prior to that time work was 
in progress on the development of 
laboratory facilities and equipment, 
occupying space in Franklin Hall. 
The School of Electrical Engineer- 
ng is now offering two three hour 
courses, each consisting of two lec- 
tures, recitation periods and one 
laboratory-computing period each 
week. The first of these courses is 
introductory where fundamentals 
are stressed, while the second is of 
an advanced nature requiring a 
considerable amount of mathemati- 
cal analysis and synthesis and is 
primarily for graduate students. 


Serv 

The term “servomechanism” as 
a popular name came into general 
usage during the late 1930's along 
wth radar. In a more general sense 
the name applies to the more gen- 
eral classfication of devices and 
equipment made up into systems 
known as automatic control sys- 
tems. More specifically, servomech- 
anisms are what are known as 
closed loop control systems. These 
systems are usually concerned with 
the control of some considerable 
amount of energy by one or more of 
several means which achieves a 
comparson of the output of the con- 
trolled power and that of the ac- 
tuating device. Often this necessary 
function of comparison is referred 
to as feedback. 

Regulators or governors are in 
general also closed loop systems and 
have been in common use for a cen- 
tury or more. The distinction be- 
tween a servomechanism and a 
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Students at one of the test benches are making tests for stability on a special control 
system. 


regulator lies in the fact that a ser- 
vomechanism can establish control 
throughout a wide range of input 
signal that may vary in a random 
manner, where as a regulator func- 
tions to hold the controlled quan- 
tity at or near a fixed control level. 

It must be remembered that 
servomechanisms are systems and 
are not merely a collecton of com- 
ponent parts and must be treated 
as such. The term “follow-up sys- 
tem” as a name for these systems 
grew out of the use of servo systems 
for the amplification of mechanical 
power. By 1940 the development of 
rigorous methods of analysis and 
synthesis had progressed to a point 
where it was just beginning to be 
of use to people working in this 


—Courtesy The Author 


field when suddenly the work was 
blacked out for security reasons. 
Since 1945, however, a very large 
amount of material has emerged 
from this blackout. 

Aside from the particular know- 
ledge that the student gains in the 
field of automatic control from 
courses in servomechanism, it is 
felt that such courses are good in- 
tegrators. Here, the knowledge that 
has been acquired in mathematics, 
dynamics of mechanics, fluid me- 
chanics, circuit analysis, electronics, 
electrical and mechanical machin- 
ery, etc., are all tied together in the 
analysis and synthesis of control 
systems. The viewpoint of the stu- 
dent is broadened by the inter- 
mingling of electrical, electronic, 
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An electro-hydraulic servomechanism is being tested for speed of response. 


mechanical, or hydraulic mechan- 
isms and associated types of equip- 
ment encountered in automatic con- 
trol. Theoretical studies confirmed 
by experiment in the laboratory 
help to integrate the many engineer- 
ing problems and increase the value 
students will place on various topics 
of a curriculum. For these reasons 
also, the subject attracts students 
from not only Electrical, but from 


Prof. Wilbur E. Meserve gradu- 
ated from the University of Maine. 
After working in the Bell Telephone 
Laboratories and as an instructor 
at his Alma Mater, he came to Co-- 
nell as an instructor, and is now ‘a 
professor of electrical engineering. 

In addition to his work of teach- 
ing for which he is well known in 
Franklin Hall, Prof. Meserve has 
had a wealth of practical experi- 
ence. During the summers and 
leaves of absence he has spent 
considerable time working for Gen- 
eral Electric Co., R. C. A. Victor 
Corp., and the American Brown, 
Boveri Co. He is a licensed profes- 
sional engineer in New York State 
and a member of the AIEE. His 
academic honors include MEE and 
Ph.D. degrees from Cornell. Prof. 
Meserve is also a member of Tau 
Beta Pi, Sigma Xi, Eta Kappa Nu, 
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Mechanical, Aeronautical and 
Chemical Engineering. 


Laboratory 

Since the dynamics of these sys- 
tems is of chief concern to one work- 
ing in this field, the laboratory set- 
ups and techniques of experimen- 
tal procedure are developed with 
this as the primary consideration. 
The greater part of the equipment 


Dr. Meserve 


and Phi Kappa Phi honorary so- 
cieties. 
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and course work relates to mechan- 
isms for position control. By thus 
concentrating on one particular type 
of control, a coherent treatment is 
possible which readily brings out 
the purpose and characteristics of 
the various kinds of devices em- 
ployed. This does not impair the 
generality of the conclusions 
reached, they being applicable to 
other types of control. Among the 
quantities that may be controlled 
and for which the same fundamen- 
tals apply are temperature, pres- 
sure, level, speed, acceleration of a 
fluid or process, and so on. Servo- 
mechanisms may also be classified 
according to the type of motive 
power used in their main power 
components as follows: 


1. Hydraulic servos 

2. Pneumatic servos 

3. Ward-Leonard servos 

4. Amplidyne, Rototrol, Regular, 

servos 

5. Two-phase a.c. servos 

6. Mechanical torque amplifiers 
7. Thyratron servos 


For this reason in the laboratory 
at present all but number 2 is rep- 
resented. Amplifiers which are prac- 
tically always one of the compon- 
ent parts of a servomechanism may 
be electronic, magnetic, hydraulic, 
pneumatic, mechanical, or electro- 
magnetic in form. The laboratory 
equipment contains examples of 
nearly every kind. 


Test Benches 

There are at present 5 test sta- 
tions each large enough to accom- 
modate three or four students at a 
time. These benches are equipped 
with D.C. Voltages of 115, 230, and 
28 volts and A.C. Voltages of 115 
volt single phase 60 cycle, 400 
cycle and 800 cycle. One of the test 
stands is equipped with a 1500 psi 
hydraulic source of power for use 
with several hydraulic systems, one 
of which is the type employing 
hydraulic pistons for rectilinear mo- 
tion. 

Data are obtained by measure- 
ment on servomechanisms as com- 
plete systems or as parts to con- 
firm designs, permit comparisons of 
different designs, and suggest new 
designs. 

Both transient and frequency re- 
sponse tests should be made on sys- 
(Concluded on page 40) 
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The 


Newest Source in New York City’s Fight to 
Supply Water to its Eight Million People 


By RALPH BAUMGARTEN, CE ’52 


his problem of finding new 
sources of water has been with 
New York City continually 
throughout the years. From a popu- 
lation of 1,200,000 in 1860, the 
population of New York has in- 
creased to somewhat over 8 million 
today. Coupled with this increase 
in population, the per capita con- 
sumption of water in New York 
has increased from 64 gallons per 
day to 141 gallons per day during 
the same period of time. This in- 
crease in the demand for water has 
led New York City to undertake 
one of the largest water supply pro- 
jects in the world. 


New Water Supply System 
Introduced 


With the introduction of every 
new source of water, it was thought 
that the supply was sufficient for 
years to come, but it was never 
long before the demand caught up. 
Today, the New York Board of 
Water Supply is constructing the 
Delaware System which will even- 
tually bring 540 million gallons of 
water daily from the tributaries of 
the Delaware and Hudson rivers 
into the city’s distribution mains. 
Despite the fact that it will be 
some time until this new supply 
of water will be available, the Board 
of Water Supply is already con- 
sidering the possibility that still 
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—Courtesy Board of Water Supply—NYC 


Where the tunnel goes thru a fault zone, it must be steel lined. here we see an assembly 
platform used in the construction of this lining. 


new sources will have to be found. 
A brief outline of the existing pro- 
jects supplying the city is needed 
in order to completely understand 
the part the Delaware System will 


play. 
History Traced 


In 1842, the city built its own 
works on the Croton River. The 


capacity was 72 million gallons 
daily, which was considered large 
enough to take care of any future 
needs. The per capita consumption 
at this time was 26 gallons per day. 
As the need for water increased, 
the Croton reservoir was enlarged 
and the Croton aqueduct was 
strengthened in order to increase the 
capacity to 95 million gallons daily. 


: 
WATER FOR MILLIONS Sas 
. 
as 
: 


In 1870, however, the demand once 
more overtook the supply and a 
new Croton reservoir, dam and 
aqueduct were built. 


Greater New York City was 
founded in 1898 and once more the 
water situation became critical. 
During this period the Tenement 
House Law was enacted which im- 


—Courtesy Board of Water Supply—NYC 


Partly completed tunnel showing special 
supports used in soft ground. 


proved sanitary conditions and put 
a further drain on the not too 
abundant water supply. In 1905 the 
Board of Water Supply was found- 
ed, and its first objective was the 
development of the Catskill Sys- 
tem, about 100 miles north of the 
city. This system includes reser- 
voirs on the Esopus and Scho- 
harie watersheds, connected by the 
Shandaken tunnel; and the Catskill 
aqueduct, from the Ashokan reser- 
voir on the Esopus River to the 
city. This project was begun in 
1907 and started operations in 
1915, increasing the total depend- 
able yield of water to almost 900 
million gallons daily by 1925. 


After the completion of the Eso- 
pus development, but before the 
Catskill system was completed, it 
once more became apparent that 
more water would be needed. Var- 
ious commissions were formed and 
many reports were submitted. It 
was decided that the most logical 
new source was the Delaware River. 


The Delaware is an interstate 
stream, and New York tried un- 
successfully to ratify compacts with 
the states of Pennsylvania and New 
Jersey for the equitable apportion- 
ment of the water. It was after 
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this failure that the present Dela- 
ware system, taking water from 
the upper reaches of the Delaware 
entirely within New York State 
was proposed, 

In 1927 the Board of Water Sup- 
ply recommended that there should 
be no more delay and that construc- 
tion should begin immediately. As 
soon as construction started, New 
Jersey instituted legal proceedings 
against the city. A long drawn out 
case before the United States Su- 
preme Court was decided in New 
York City’s favor on May 4, 1931. 
At this time the demand for water 
was dangerously close to the de- 
pendable yield, and at times even 
exceeded it. Again, work was de- 
layed, this time because of lack of 
funds. Finally, in 1937, work began 
on the much needed and long await- 
ed Delaware System. 


Geographical Locations Surveyed 

The project consists of three dams 
and reservoirs, interconnected with 
tunnels, and the main Delaware 
aqueduct from Rondout reservoir 
to the distributing reservoirs north 
of the city. The three dams im- 
pound the waters of Rondout Creek, 
a tributary of the Hudson River; 
the Neversink River and the East 
Branch, the latter two streams be- 
ing tributaries of the Delaware 
River. 


All three watersheds lie on the 
west and southwest slopes of the 
Catskill mountains. This region is 
thinly populated, largely forested, 
free from limestone and has an an- 
nual precipitation of from 40 to 60 
inches. The valleys are suitable for 
reservoir sites and require only one 
dam at each site. Conditions at the 
three dam sites are similar. The 
valleys are deep, steep sided, flat- 
bottomed, with bedrock overlain 
by from 100 to 180 feet of irregu- 
lar deposited sand, gravel, boulders, 
and clay. 


Earth Dam Construction 


All three dams are earth dams 
with concrete cut offs to bedrock, a 
valley-side spillway and a diversion 
tunnel in bedrock around one end 
of the site to take care of the stream 
flow during construction. In_ all 
three cases, the material for con- 
struction of the dam is near at hand. 
Because of the high rate of run- 
off, large capacities for both diver- 
sion tunnels during construction, 
and for spillways and waste chan- 
nels of the finished dams are re- 
quired. 

Rondout reservoir is used only as 
a storage for the water supply sys- 
tem. The Neversink and Pepacton 
reservoirs, on the Neversink and 


(Continued on page 34) 


An intersection of a 15 foot tunnel with an 11 foot drainage shaft and a 48 inch riser. 


Courtesy Board of Water Supply—NYC 
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Presidents Message 


After the smoke had cleared away from the hotly 
contested spring campaign for Officers of the Cornell 
Society of Engineers and the ballots had been counted, 
your Editor-in-Chief, Dave White, sat down and wrote me 
a letter in which he made four points. 

First, on behalf of the Cornell Engineer, he congratu- 
lated me on being elected President of the Society. For 
that, I sincerely thank him and the Cornell Engineer, and 
again pledge my best efforts to further the proper in- 
terests of Cornell engineers—both graduate and under- 
graduate. 

Then he proceeded to remind me that among my 
forthcoming duties and responsibilities, I would have 
the opportunity to supply to Cornell engineers each 
month a message, of which this is the first. 

After a little detail, he went on to the third point, 
expressing a hope “that the spirit of cooperation that 
has existed between the Society and the magazine this 
past year will continue in the coming year.” Right here, 
I would like to pause a moment to express appreciation 
for the work that Creed Fulton and his staff accomplished 
last year, with the wholehearted support of the faculty 
and student body of the College of Engineering and the 
enthusiastic assistance of the staff of the Cornell En- 
gineer, in emphasizing and establishing that fine spirit 
of cooperation to which Dave White refers. We last year 
pledged ourselves, among all the other fine objectives of 
the Cornell Society of Engineers, to a strong emphasis 
on the problems of transition from the campus to indus- 
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try. The Society proposed to help seek answers to those 
always interesting questions, “What does industry want 
and need in engineering graduates?” and “What do en- 
gineering graduates bring to and expect of industry?” 
Obviously, when the points of view of industry and the 
campus come close together in a mutual understanding 
of the proper answers to these two questions, the transi- 
tion from student to worker is smooth and satisfactory 
to both. 

Having noted, over a number of years, much good 
and much bad about this relationship and understanding, 
and being enthused with the tremendous possibilities of 
constructive improvement by the joint efforts of the Cor- 
nel] Engineer, the Enginereing faculty and student body 
and the large graduate membership of the Society, I find 
it very easy to assure you of an active continuation of 
that desirable spirit of cooperation. 

And, in closing his letter, Dave invited any advice 
that I may have to offer—and right there, he made his 
big mistake. A request for advice to practically any Cor- 
nell engineer—and I am no exception—is exactly like 
the smell of smoke to a fire horse. Advice you have asked 
for and advice you are going to get! Each message here- 
after, I promise you, will be dictated leaning back in my 
chair with my thumbs in my galluses and will start off 
with a resounding hrummphhhh!—and if you don’t like 
what comes forth, you can duck Dave White in Beebe 
Lake, because he asked for it on your behalf. 


WILLIAM LITTLEWOOD 
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Alumni News 


Harola F. Wardwell, B.Arch. ‘07, 
M.E. ‘09, has been elected chairman 
of the board of the Detroit Steel 
Products, Co., of which he has been 
president since 1943. He has been 
with the firm since 1910. In addi- 
tion, Mr. Wardwell is president and 
director of Bloomsbury Corp., di- 
rector of Rivard-Maumee Invest- 
ment Co., and Wayne Land Co., 
and president of Canadian Grosse 
Pointe Properties, Ltd. His address 
is 2250 East Grand Boulevard, De- 
troit 11, Mich. 


Harold F. Wardweil 


Howard Gill, M.E. ‘09, is Vice- 
President of the Armco Drainage 
and Metal Products, Inc., of At- 
lanta, Ga. One of the major inter- 
ests of the concern has been the 
construction of metal buildings with 
structural members of pressed steel. 


Herbert B. Reynolds, M.E. ‘11, 
M.M.E. ‘15, after thirty-five years 
with the Interborough Rapid Tran- 
sit Co. and its successor, the New 
York City Transit System, succes- 
sively as Assistant Engineer, Me- 
chanical Research Engineer, Me- 
chanical Engineer, Superintendent 
of Motive Power of the IRT Division 
and Superintendent of Power Gen- 
eration for the entire system, has 
retired from the system and has 
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become associated with the J. G. 
White Engineering Corporation. 
During his regime as Mechanical 
Engineer for the Interborough Rap- 
id Transit Co., the cost of generat- 
ing power in the company’s power 
stations was reduced to the extent 
of $1,000,000 per year as a re- 
sult of improved operating methods 
which he introduced. He is a Fel- 
low of the American Society of Me- 
chanical Engineers, the American 
Institute of Electrical Engineers, a 
member of the American Society 
for Testing Materials and Sigma 
Xi. His office is at 80 Broad Street, 
New York City, and he lives at 
3430-81st Street, Jackson Heights, 
N. Y. 


The Cornett ENGINEER 
earnestly solicits all news- 
worthy items about alumni of 
the College of Engineering. 
This section of the magazine 
is designed to be of service in 
keeping Cornellians in touch 
and will function well only if 
the alumni themselves help to 
keep its columns interesting. 


Arthur B. Holmes, B.Arch. ‘11, is 
executive director of the New Jer- 
sey Society of Architects and the 
New Jersey Chapter of the Ameri- 
can Institute of Architects. He lives 
at 916 Boynton Avenue, Westfield, 
N. J. 


Irving Wolff, Ph.D. ‘23, director 
of the Radio Tube Research Labora- 
tory of RCA Laboratories, has re- 
ceived the “Distinguished Public 
Service Award” of the Navy De- 
partment, in recognition of his 
achievements in electronics and 
radar. This represents the highest 
honor bestowed on a civilian by 
the Navy and is given only to in- 
dividual citizens who “have con- 
tributed measureably in scientific 
or manufacturing fields to the suc- 
cess of the Navy’s policies and pro- 


grams.” The group with which Dr. 
Wolff has worked while with RCA 
conducted considerable research in 
the field of micro-wave transmis- 
sion and reception, more particu- 
larly directing its efforts toward 
the improvement of radar. Dr. 
Wolff was an instructor in physics 
at Cornell from 1920 to 1923 and 
held a Heckscher Research Fellow- 
ship here in 1924. 


Dr. Irving Wolff 


Albert P. Craig, E.E. ‘28, was re- 
cently made vice-president and 
general works manager in charge 
of all manufacturing activities in 
the four plants of Canadian West- 
inghouse. The Craigs live at Lake- 
land Crescent, Port Nelson, Ont. 


J. Douglas Colman, M.E. ‘32, ex- 
ecutive director of Maryland Hos- 
pital Service, Inc., has been re- 
elected chairman of the National 
Blue Cross Commission. His ad- 
dress is 300 Edgevale Road, Ballti- 
more, Md. 


J. R. Donnalley, Ph.D. ‘43, is Man- 
ager of the new Waterford Plant 
of the General Electric Company, 
erected for the manufacture of 
silicone resins. Dr. Donnalley is re- 
sponsible for the finished design of 
the new plant. 
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A Welcome From the Engineering Campus 


Dean’s Message 


It is a pleasure to welcome you to 
Cornell as members of the Fresh- 
man Class in Engineering. 

I am sure that you have come to 
realize that you are entering now 
the most important phase of your 
preparation for a lifetime career. 
The direction and shape of your 
future very likely will be deter- 
mined to a considerable extent in 
your next five years at Cornell. This 
fact will become evident, perhaps, 
in the first period of your profes- 
sional experience, but especially as 
you work towards professional ma- 
turity twenty or thirty years hence 
you will find that you will have to 
depend upon your academic back- 
ground as the foundation for your 
growth. These next five years are, 
therefore, the most vital investment 
for your future. 

This thought has guided us in de- 
veloping the curricula you are about 
to undertake. They are distinctly 
professional in scope and purpose, 
designed to give you the strength 
in the fundamentals of science and 
engineering upon which you can 
build your technical proficiency, 
and to stimulate you to develop 
your personal culture beyond tech- 
nical areas so that you may take 
your place among the many Cornell 
Engineers who have gained distinc- 
tion both as engineers and as leaders 
in human affairs. 

I hope you will keep these broad 
objectives in view. As you go about 
your daily activities it will be easy 
to become completely absorbed in 
the accomplishment of that day’s 
demands—to make that lesson or 
that course an end point in itself. 
It is well to apply yourself com- 
pletely to the job at hand and to 
make your progress step by step, 
but I hope you will take time also 
to stand back and look at the over- 
all pattern of your activities—to 
gauge the manner in which you are 
shaping a broad background of in- 
tellectual substance. Much of the 
value of your efforts here will de- 
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Dean Hollister 


pend upon your ability to master 
each study for its own purpose, and 
then to integrate all of your learn- 
ing into a solid core of knowledge 
for your professional career. 

I congratulate you on the oppor- 
tunity that is before you. The Col- 
lege and its Faculty will watch your 
progress with warm interest and will 
assist you in every way to achieve 
a full measure of success. 

S. C. Hollister, Dean 
College of Engineering 


Scholarship Program 
Offered By Cornell 

To provide educational oppor- 
tunities for the financially handi- 
capped has always been one of the 
pressing problems of a democratic 
society. When one stops to con- 
sider that a college education costs 
a minimum of $1,600 per year, or 
a total of approximately $8,000 for 
the complete five-year course, it is 
easily recognized that some sort of 
financial aid must be made avail- 
able to promising students if higher 
education is not to become the 
monopoly of the rich. The GI Bill 
gave many capable young men an 
opportunity to attend college, 
whereas they might never have 

(Concluded on page 32) 


The New College 
Of Engineering 


For many years the Cornell Col- 
lege of Engineering has occupied 
buildings that had long since out- 
lived the years for which they were 
constructed. Most of these were 
originally erected to carry the Uni- 
versity until a permanent engineer- 
ing plant could be built. Several 
buildings, however, have now last- 
ed more than twice as long as the 
period they were intended to serve. 

The administration of the En- 
gineering College and the Univer- 
sity realized this and have proposed 
extensive plans for the new Col- 
lege of Engineering. The new group 
of engineering buildings will give 
Cornell facilities and equipment 
which instructors and students may 
use with much greater effectiveness. 
The group will eventually include 
a building for each of the schools 
of chemical, civil, electrical, and 
mechanical engineering, together 
with an additional structure to 
house the foundry, shops, and ma- 
terials and metallurgy laboratories. 
The first step in these plans was 
completed in 1942 with the erection 
of Olin Hall of Chemical Engineer- 
ing. Enough money has been re- 
ceived through alumni donations to 
construct the Materials Testing 
Unit and this will be erected as soon 
as building conditions permit. 

The rest of the buildings will be 
built on the land extending from 
Central Avenue to Hoy Field and 
from Cascadilla Creek to Barnes 
Hall. This wiil require the removal 
of Sage Hall, the old Armory, and 
the temporary buildings which con- 
stitute the School of Industrial and 
Labor Relations and the Naval Gun 
Shed. A plot map of the southern 
part of the campus showing the 
location of the projected buildings 
is shown below. 

That the buildings are a neces- 
sity is evident by glancing at the 
history of the growth of the en- 

(Concluded on page 16) 
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The New College 
(Continued from page 15) 
gineering school since the founding 
of Cornell. During the early years 
of its growth up to the turn of the 
century, Cornell kept pace with the 
development of the basic principles 
of engineering, expanding its facili- 
ties to meet the constantly appear- 
ing new demands. Even before the 
university opened its doors in 1868, 
strong facilities for mechanical and 
civil engineering had been as- 

sembled. 

In the last fifty years, develop- 
ments in engineering and industry 
have continued at an ever increas- 
ing rate, but Cornell soon found the 
engineering buildings too crowded 
to add more facilities. At the same 
time, more people became interest- 
ed in engineering as the profession 
continued to grow and the enroll- 
ment in the College of Engineering 
steadily increased. In 1941, the 
available floor space for engineer- 


ing instruction per student was 
only three-fourths as much as in 
1900 and this was only one-third 
the floor space available per person 
in better equipped schools. 

Many of the present engineering 
buildings were erected before the 
branches of engineering now taught 
in them were established with the 
result that the structures are ill- 
suited to their present use. In most 
cases the buildings are poorly ad- 
apted to the housing and use of 
modern machinery and equipment. 
At present, the work of the Engin- 
eering College is scattered through- 
out some twenty-odd buildings, 
some of which are only temporary. 

These conditions will continue to 
exist for a few years to come since 
the new College of Engineering is 
still years away; but its first build- 
ing, Olin Hall, foretells that it will 
fulfill all the needs and desires of 
the engineer at Cornell when it is 
completed. 


This map shows the projected layout of the new engineering campus. 


The Editors 
COLUMN 


With the coming of the 1949-50 
school year, we welcome another 
entering class into Cornell. To those 
of us who during our stay here have 
seen several new school years be- 
gin, this period of the year has be- 
come an accepted part of our col- 
lege life, and we are apt to minimize 
our regard for those who are be- 
coming a part of Cornell for the first 
time. The class of ’54 is but one of 
many in Cornell’s history, but we 
must remember that it is the in- 
dividuality of each class added to- 
gether that has formed the tradi- 
tion and spirit that is Cornell. 


(Concluded on page 17) 
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Editor's Column 
(Continued from page 16) 


What is the tradition and spirit 
of Cornell? To those of you who are 
new, the answer is not explicit; it 
is something that can be only ab- 
sorbed by time and experience. We 
may only offer you our idea of what 
some of your impressions and ques- 
tions may be during your first days 
at Cornell. 

To begin with, you in engineer- 
ing will be known as the class of 
54, as noted above, not the class of 
53. The five-year engineering pro- 
gram is unique among the schools 
at Cornell, but it is this very 
uniqueness that gains a certain re- 
spect for its students. 

Your first few weeks at Cornell 
will be busy ones, not so much be- 
cause of actual school work, but 
more because of the many actrvities 
you will encounter. A frosh rally 
here, a meeting there, the trek 
among the maze of tables at Bar- 
ton Hall on registration day, then 
fraternity rushing—all these liter- 
ally whirl you into your freshman 
life. Then again, there is football, 
with the first game, a_ breather 
against Niagara, on September 
24th. Last year Cornell regained its 
position in collegiate football; can 
we retain it this year? 

Extracurricular activities play a 
prominent part at Cornell—of this 
there can be no doubt. During 
orientation week there is a student 
activities fair, where each campus 
organization puts on a_ display. 
Look these activities over care- 
fully; during the next five years 
you probably will be closely con- 
nected with one or another of them. 

As the term proceeds, however, 
we begin to realize that all is not 
play at Cornell. Engineering means 
work, and the keener competition 
of today is making it tougher. To 
be honest, we must say that not 
everyone makes the grade. But 
come what may, remember that the 
status of your future here at Cor- 
nell and beyond depends primarily 
on one thing—you. 

Good luck, and we'll be seeing 
you on the Hill. 


David G. White 
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One of the more pleasant sur- 
prises in his curriculum to which 
every freshman engineer may look 
forward is—of all things—his lec- 
tures in first year physics. The con- 
tinuing and long-remembered popu- 
larity of these lectures is due in no 
small part to the originality and 
enthusiasm of one of the best-known 
members of the Physics Depart- 
ment, Professor Guy E. Grantham. 


Professor Grantham and his assistant, Mr. 

Maret, in the middle of a freshman phy- 

sics lecture apparently on the merits of 
two famous formulae. 


A native of Indiana, Professor 
Grantham graduated from Indiana 
University Phi Beta Kappa, after 
receiving his AB and AM degrees 
there. Before coming to Cornell, he 
served as Assistant and Instruc- 
tor at Purdue for six years. It was 
only two years after coming here 
that he left to serve for two years 
as a captain with the American Ex- 
peditionary Forces in France, after- 
wards returning to Cornell to get 
his Ph.D. in 1920. The year before, 
he married Margaret Paul, who had 
been one of his students at Purdue. 

After receiving his doctor’s de- 
gree, Professor Grantham went to 
Texas A & M as an Associate Pro- 
fessor of Engineering Physics, and 


from there to the Naval Academy 
at Annapolis in 1922. He finally 
returned to Cornell in 1928, and 
has been here ever since. 

Professor Grantham and his wife 
and daughter live “out on the 
heights.” One of his favorite hob- 
bies is cultivating the numerous 
flower gardens which surround his 
home. Other hobbies include read- 
ing French and German, and trav- 
eling. In addition to seeing England 
and France during the First World 
War, he made an extended Euro- 
pean tour in 1936. 

Numerous societies occupy much 
of Professor Grantham’s spare time. 
He is a Mason and holds member- 
ship in the American Physical So- 
ciety, American Optical Society, 
American Association for the Ad- 
vancement of Science, Sigma Xi, 
and the Society for the Promotion 
of Engineering Education. 

Professor Grantham has done ex- 
tensive work in optics, and is co- 
author of Franklin and Grantham’s 
“General Physics,” in addition to 
publications in the Physical Re- 
view. Other aspects of his study in- 
clude research into the properties 
of infra-red light as well as research 
on the sensitivity of selenium cells. 

Despite his eminence in this field, 
Professor Grantham is quick and 
emphatic in his statement that he 
is not an authority in any field, 
but primarily a teacher. The only 
work he enjoys more than conduct- 
ing a small class is giving his famous 
lecture-demonstrations which bring 
to life subjects differing as widely 
as heat, light, sound, mechanics, 
and electricity. For, after all, who 
can forget the pressure needed to 
liquefy gases after seeing it at work 
in the liquid air cannon, or the fact 
that the rate at which sound travels 
differs in different gases after hear- 
ing Professor Grantham’s voice be- 
come that of a near soprano as he 
speaks with his lungs full of hydro- 
gen! 

Professor Grantham’s success as 
a teacher is attested to not only 
by the many students who come to 
hear his lectures over again, but 
also by the smiling recognition evi- 
dent on the face of any engineer as 
someone points to Rockefeller A 
and says, “Professor Grantham’s 
lecture!” 
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Book Review 


A PROFESSIONAL GUIDE FOR 
JUNIOR ENGINEERS. By Wil- 
liam E. Wickenden, President, 
Case Institute of Technology 
1929-47; as edited and collated 
by G. Ross Henninger, Engin- 
eers’ Council for Professional De- 
velopment, New York, N. Y., 56 
pp., $1.00. 

The transition a man makes from 

a college graduate to a professional 

engineer is fraught with pitfalls as 

numerous as they are varied. This 
booklet, touching on the more 
prominent phases of professional 
development, can be of immeasur- 
able aid to the perceptive neophyte. 

Just as the courses of study in col- 

lege stress the method of attack 

rather than the solutions of specific 

problems, so this booklet offers a 

guiding philosophy with which the 

novice engineer can face his pro- 
fessional problems and be assured 
of arriving at rational conclusions. 

While outlining a code of pro- 
fessional ideals toward which every 
engineer should strive, the author 
offers a wealth of valuable advice 
as practical as a handbook. The 
undergraduate engineer reading this 

booklet cannot help experiencing a 

sense of enhanced pride in his life 

calling and at the same time be- 
come keenly cognizant of the re- 
sponsibilities he assumes on enter- 
tering the engineering profession. 

Beginning with a brief history of 
the development of engineering as 

a profession, the author proceeds 

to describe the qualities found to 

be necessary for a succesful career 
in engineering. Any prospective en- 
gineer may find it very beneficial to 
check his own personal traits with 
those enumerated by the author. 
Upon graduation the young en- 
gineer will immediately be beset 
with numerous decisions which may 
affect the ultimate course of his 
career. “A wise choice is impor- 
tant in shaping his career, since 
one can gain or lose time at the 
starting line, although it seldom 
determines a man’s final place in 
the race.” The author offers some 
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well-considered advice on such 
questions as whether to work for a 
large or small concern, near home 
or at a distance, in one organization 
permanently or to shift around. 
Other questions such as member- 
ship in unions, professional societies, 
and, most important of all, pro- 
fessional relationships and_ ethics 
are treated thoroughly. The counsel 
offered is practical enough for each 
engineer to apply to his own in- 
dividual case and yet is maintained 
on a level sufficiently general that 
the engineer does not lose sight of 
the overall objective. 

The booklet concludes with the 
author’s notable essay “The Second 
Mile.” This composition has al- 
ready been read by thousands of 
young engineers and has stimulated 
them to greater efforts toward pro- 
fessional development. 

Inasmuch as engineers ordinarily 
do not do too much outside read- 
ing, the appended reading list cov- 
ering practically every sphere of 
culture may be helpful to those who 
would like to acquire a general 
background of cultural knowledge. 

If college training provides the 
engineer with technical tools, this 
booklet may be said to guide him 
in their use. 


—Noburo Kondo, ME ’51 


Splitting the Infinitive 

(This article is stolen im its en- 
tirety from the November, 1948, 1s- 
sue of THE AUBURN ENGINEER who 
confessed to having stolen it from 
the Bett Lasporatories Recorp, 
Vol. XXVI, Number 10, 1948, which 
publication lifted same from the 
CuemicaL Dicest of Foster D. 
Snell, Inc., and so forth, ad absurd- 
um... However, the material given 
here is of such vital import to the 
pioneers of science and those whose 
concern it is to think of the welfare 
of the nation that the shady history 
of the article itself may be neglect- 
ed, or at least left as an exercise to 
the student.) 


One of the most closely guarded 


secrets of the era can now be told, 
how an anonymous group of gram- 
marians, working in secrecy in a re- 
mote section of the country, have 
finally succeeded in splitting the in- 
finitive. 

The so-called “Bronx Project” 
got under way in 1943, with the in- 
stallation of a huge infinitron speci- 
ally constructed for the job by Cal 
Tech philologists. Though the exact 
details are still withheld for rea- 
sons of security, it is possible to 
decribe the general process. 


From a stockpile of fissionable 
gerunds, encased in leaden cliches 
to prevent radio-activity, a suit- 
able subject is withdrawn and 
placed in the infinitron together 
with a small amount of syntax. All 
this material must be handled with 
great care as the slightest slip may 
lead to a painful solecism. Once in- 
side the apparatus, the gerund is 
whirled about at a great speed, 
meanwhile being bombarded by 
small particles. A man with a Gen- 
der Counter stands always ready to 
warn the others if the Alpha-Betical 
rays are released in such high quan- 
tities as to render the scientists neu- 
ter. 

The effect of the bombardment is 
to dissociate the whirling parts of 
speech from one another until at 
length an infinitive splits off from 
its gerund and is ejected from the 
machine. It is picked up gingerly 
with a pair of hanging clauses and 
plunged in a bath of pleanasm. 
When the infinitive cools, it is ready 
for use. 

The question is often asked: can 
other countries split the infinitive? 
I think we can safely answer “No.” 
Though it is true that Russia, for 
one, is known to have large supplies 
of thesaurus hidden away behind 
the Plural Mountains, it is doubt- 
ful if the Russians have the scien- 
tific technique. They have the in- 
finitive but not the know-how. 

And that is something on which 
to congratulate our own brave pio- 
neers in the field of grammatical re- 
search. Once it was thought the in- 
finitive could not be split—at least, 
not without terrible repercussions. 
We have shown that it is quite pos- 
sible, given the necessary skill and 
courage, to, unquestionably and 
without a shadow of a doubt, ac- 
complish this modern miracle. 
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Electromode Furnace 

Once more science has made our 
lives a little easier. This time it is 
something new in the heating of the 
home. An electrically operated heat- 
ing unit manufactured by the Elec- 
tromode Corporation of Rochester, 
New York has been tested for a 
period of three years to compare 
its operation to the conventional 
coal furnace. 

The Electromode furnace oper- 
ates much in the fashion of an elec- 
tric range, but is equipped with 
even closed controls. It was tested 
in a house located near Chattan- 
ooga, Tenn., an area supplied with 
low-cost electric power by the Ten- 
nessee Valley Authority, and the re- 
sults compared favorably with the 
coal-fired furnace. It is not expected 
however that the Electromode unit 
would prove economically practical 
where power rates are high. 


Sky Compass 

The polar regions have long been 
a difficult area to navigate for two 
reasons. First, the magnetic com- 
pass loses its value as a direction 
indicator because of its inaccu- 
racies at high latitudes. Second, 
because of the long twilight hours 
during which neither the sun nor 
the stars can be seen, the heavenly 
bodies cannot be used for refer- 
ence. To alleviate this handicap, a 
sky compass, based on the investi- 
gations made by the late Dr. A. H. 
Pfund of John Hopkins University 
has been developed. 

The sky compass operates on the 
principle that the light of the sky 
during the day is partially plane 
polarized, the polarization being a 
maximum at right angles to the 
incident beam from the sun. The 
plane of polarization at any point 
in the sky thus contains both the 
observer and the sun. Once this 
plane is established we have a 


Vol. 15, No. 1 


method of computing direction 
without direct observation on any 
heavenly body. 

The sky compass is also a val- 
uable instrument in regions other 
than polar. Its advantage over 
other navigation instruments being 
that all that is needed to take a 
reading is a patch of clear sky. 
Since the extent of polarization of 
the sky’s light is greatest at right 
angles to the incident beam of sun- 
light, the compass is most accurate 
in the polar regions, where it is 
also most useful. 


—Courtesy National Bureau of Standards 


The principle parts of the Pfund sky com- 
pass are the azimuth scale, A; the base, 
B; the clock, C, for rotating the polaroid 
analyzer, Z, with the sun, a time scale, 
D; indices, I and L, for the azimuth and 
clock scales respectively; a clamp, S, to 
maintain the azimuth setting, and a knob, 
K, for rotating viewing mirror, M. 


Strain Measurement 
by X-Ray 

When a crystal deforms under 
the influence of an applied stress, 
the interatomic spacing changes and 
X-ray diffraction can be utilized to 
determine the magnitude of strain 
in the crystal. The National Bureau 
of Standards has been conducting 
investigations which have been di- 


rected towards improving the sen- 
sitivity of determining strain in 
metals, One major application of 
these investigations lies in the pos- 
sibility of detecting fatigue dam- 
age in metals before an actual frac- 
ture occurs. 

Deformation of metals can be of 
two kinds, elastic and plastic. Elas- 
tic deformation is the result of a 
change in interatomic spacing, while 
in plastic deformation slipping of 
the atomic planes takes place with- 
out change in the dimensions of the 
crystal lattice. Because of this dif- 
ference, the strain measured by 
X-ray diffraction is limited to the 
elastic portion and is not affected 
by elastic deformation. For some 
purposes this is a major advantage 
as compared to those methods 
which measure only the total strain. 
Other advantages are: (1) The 
length over which the strain is 
measured can be made very small; 
(2) the strain can be determined 
without the necessity of a measure- 
ment on the unstrained metal; (3) 
the strain is measured in a very 
thin surface layer. These advan- 
tages make the method particularly 
suited for applications such as the 
determination of internal stresses 
in metals, 


Internal Stresses 
for Strength 


The same principles which are 
used to make safety glass strong 
are used to increase the strength 
of metals used by General Motors 
in its automobile parts. 

When the glass is about to sol- 
idify, it is subjected to a stream of 
cooling air which makes the out- 
side become solid before the in- 
terior. When the inside cools and 
contracts, it tends to compress the 
outer layers. The finished glass is 
thus under a compressive stress at 

(Continued on page 44) 
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Bruce D. Davis, ChemE 

Bruce Davis, prominent in his 
own school of Chemical Engineer- 
ing and equally prominent as a 
leader on campus, well merits the 
recognition of the CorNELL EN- 
GINEER for his outstanding work. 

Bruce, a Cornell legacy on both 
the paternal and maternal sides, 
prepared for his entrance here at 
the Roosevelt High School of Yon- 
kers, New York, where he compiled 
an impressive record as a member 
of the track team, the dramatic 
club and as editor of the school 
year book. 

He has been equally active here 
at Cornell, using the spare time left 
by ChemE 710 to compete as a 
member of the varsity football team 
and to serve as a member of several 
student government organizations. 
In his first year, he earned his var- 
sity letter in football and was elect- 
ed to the Chemical Engineering 
Council. He has retained his active 
interest in campus politics all 
through his undergraduate years 
and is at present serving as treas- 
urer of the Student Council. In his 
work with the council, he has held 
the positions of secretary and stu- 
dent chairman of the Student-Fac- 
ulty Committee. 

Keeping in shape for football was 
the prime consideration during his 
first two summer vacations as a 
Cornellian when he worked on a 
tree gang of the Westchester Park 
Commission. During the summer of 
1948, however, Bruce turned to his 
profession and worked in the re- 
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search labs of the Aluminum Com- 
pany of America. 

His ability as a leader and also 
as an engineer is pointed up by the 
fact that he has instructed descrip- 
tive geometry during the past 
school year and will continue to do 
so this, his fifth and final under- 
graduate year. In addition to this 
and his work with the ChemE 
Council and the Student Council, 
he has found time to serve as a 
freshman camp counselor and a 
member of Aleph Semach, Sphinx 
Head, Wagon Wheels, and Pros- 
Ops—an_ organization which he 
helped to found. 


Following graduation, Bruce 
plans to continue teaching while 
attending Business school. The En- 
GINEER wishes him success in these 
undertakings commensurate with 
his success as an undergraduate 
chemical engineer. 


Daniel K. Roberts, ME 


Never let your studies interfere 
with your education is the principle 
which Dan Roberts has followed 
while at Cornell and, whether or 
not this has been followed rigor- 
ously, he has made a distinguished 
record in both the academic and 
extra-curricular phases of his col- 
lege career. 

Before coming to Cornell Dan 
spent two and a half years in the 
Army. He was wounded while in 
the European Theater in 1944, and 
was forced to spend a year in the 
hospital. 

Dan came to Cornell as a fresh- 
man E.E. in 1946, transferring how- 
ever to M.E. when he decided that 
he would like to go into administra- 
tion. At present he is double regis- 
tered in the Business School, and 
plans to get a masters degree in 
business administration after he 
graduates in February. 

In the fall of 1948, Dan helped 
to organize the Student Activities 
Center and is now president of it. 


He has also been president of the 
Independent Council, which he 
helped to found, and a member of 
the Student Council. He has par- 
ticipated in two of the Octagon 
Club shows. His other activities in- 
clude a term as Illustrations Editor 
of the Cornett ENGINEER, and 
membership in WVBR, the Veter- 
ans Committee of Willard Straight, 
Quill and Dagger, Red Key, Pi 
Tau Sigma, and Tau Beta Pi. 
Two summers ago Dan tried to 
get some experience with sales and 
consumer relations and in order to 


Dan 


try out some of the sales tech- 
nique that he has learned in the 
classroom, he got a job selling pots 
and pans from door to door. His 
net profit for the summer however, 
was only the experience and the 
conclusion that it was very diffi- 
cult to sell women anything except 
men. 

Dan plans to go into administra- 
tion or personnel work after leav- 
ing school. He feels that the ex- 
perience that he has gained by 
extra-curricular activities, along 
the lines of management and get- 
ting along with people, will stand 
him in very good stead in his occu- 
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pation. Even though his marks have 
dropped some in the last few terms 
due to his activities, he thinks that 
the time has been well spent. 


George A. King, CE 

Quiet, happily married, and the 
proud father of a bouncing baby 
girl, George King would qualify as 
one of Cornell’s prominent engin- 
eers for that reason alone. However, 
there is much more which qualifies 
George for recognition. 

Born in Pittston, Pa., he moved 
to Ithaca with his family in his 
second year of high school, and be- 
came very quickly an active part 
of the life of Ithaca High. Not con- 
tent with study alone, he played 
basketball for Ithaca and competed 
on the track team. In addition, the 
ability to play a good saxophone 
placed him in Ithaca High’s band 
and orchestra. 

After graduating from high 
school, Uncle Sam beckoned and 
George entered the Navy Radio 
Technician Program. Following in- 
struction at Wright Junior in Chi- 
cago and at Bellview, he saw quite 
a bit of duty on a destroyer escort 


in the Atlantic. With the end of 


George 
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the war, George looked to his fu- 
ture convinced by his brief brush 
with the radio telegraphy field that 
a profession, preferably one in which 
he could combine engineering with 
outdoor work, was what he wanted. 
With this in mind, he decided on 
Cornell’s CE school, which he en- 
tered in the fall of 1946 and which 
has kept him busy every since. 
Part-time work with the Buildings 
and Grounds Department has not 
prevented his pursuing extra-curri- 
cular interests and his success in 
this phase of college life is evident 
from his membership in the Pyra- 
mid Society, Chi Epsilon, and the 
ASCE. Through all of this his 
grades have been excellent and have 
had much to do with his election to 
Tau Beta Pi. ; 

February, 1950, will be the long- 
awaited date of graduation for 
George, and his entrance in the 
profession. A hidden interest in 
journalism makes him hope to com- 
bine writing and engineering in his 
career, and he is keeping in mind 
the possibility of a position with 
one of the better technical journals. 
The ENGINEER wishes George best 
of luck in whatever field he may 
choose following graduation. 


Kan Chen, EE 


From promoting student strikes 
in China to collecting “shmoo bal- 
loons” at Cornell is quite a jump 
but Kan Chen seems to have taken 
it in his stride. 

The whole story is, of course, not 
as simple as all that. After attend- 
ing high school in Hong Kong, Kan 
Chen went to Tsing Hua Univer- 
sity in Peiping where he was one 
of the leaders of the strikes organ- 
ized by the students for more demo- 
cratic government. Kan felt that 
the lack of equipment in the Chinese 
university made studying in his 
own country inadequate to his needs 
and ambitions and, with this in 
view, his parents arranged for him 


to come to America. In 1947 he 
enrolled as a sophomore at the Uni- 
versity of Delaware, where he made 
a good scholastic record and com- 
peted as a member of the wrestling 
team, among other activities. Cor- 
nell’s reputation in engineering had 
even spread to Delaware and Kan, 
hearing what was offered in the 
electrical engineering field here, 
transferred to February, 1948. He 
joined the Industrial Co-op to be 
able to go to summer school and 
not to work, as he smilingly puts 
it. 

Enthusiasm for his work, a high 
average and extra-curricular activi- 
ties have made Kan a member of 
Eta Kappa Nu and Tau Beta Pi. 
Realizing the importance of these 
extra-curricular activities, Kan has 
participated in a variety of them. 
At Delaware, in addition to his 
work with the wrestling team, he 
served on the Student Council’s 
Freshman Executive Committee— 
a group responsible for inviting dis- 
tinguished people to the University. 
He has carried over his interest in 
puble affairs to Cornell and is now 
a member of the Forum Committee 
of Willard Straight. At the time of 
his interview, Kan was busy pre- 
paring notes for a coming debate 
on the topic: “Is college marriage 
justified?” Evincing his interest in 
the affairs of the Chinese student 
here at Cornell, Kan has been elect- 
ed secretary of the Chinese Student 
Club for the fall of 1949. He par- 


(Concluded on page 38) 
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I found Tred Wotter, M.E. °50, 
hanging by his thumbs from the 
overhead belts in the Rand Ma- 
chine Shop. “Stagnant,” I called, 
using his favorite nickname, “Why 
hang by the thumbs like this? If 
you like self-torture so much why 
don’t you take another term of 
Psychology for Engineers?” 


“Rodney, my dear friend,” he 
said calling me by my first name, 
“You are so dull that you probably 
don’t even know that a ventilating 
engineer makes the best draftsman. 
I am hanging by my thumbs be- 
cause I want to remind myself how 
a freshman engineer feels after his 
first week of eight o’clock classes. 
This I am doing so that I will be 
better prepared to give advice to 
freshman engineers, when and if 
they need it.” 

“Well, Muddy,” I said, calling 
him by his favorite nickname, “If 
you are so anxious to give advice 
to freshman engineers, how about 
giving with a little right now. For 
instance, what kind of a reception 
can the incoming frosh engineer ex- 
pect ?” 

Tred Wotter, M.E. ’50, casually 
reached out with his left foot and 
plucked a geranium diode that was 
growing nearby. “Oscar,” he said 
using the diminutive form of my 
first name, “that is an easy one. 
The first thing an incoming frosh 
engineer will notice about his re- 
ception is that he is not greeted 
with open arms at the sign of the 
Well-Fed Boar, but with open 
pocketbooks and the Sign of the 
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HERBERT F. SPIRER, EP ’51 


Upturned Palm. Well do I remem- 
ber my first day at Cornell. Heart 
full of joy and the miscellaneous 
spices of life I stepped off the Black 
Diamond into picturesque Ithaca. 

“That of course was in the days 
when the name ‘Black Diamond’ 
stood for something. They used to 
burn lamp black instead of coal in 
the locomotives because soot from 
lamp black was ten times as ob- 
noxious as any other soot by the 
taste test. 


“As I left the train, I turned to say 
a fond farewell to the kindly grey- 
haired old conductor who had 
kicked me in the face when I tried 
to light a cigarette in the coach. 
He thumbed his nose at me in 
a most friendly manner and then 
let my suitcase fly. By quick think- 
ing and fast footwork I was able 
to deftly catch the suitcase with my 
left ear. 

“A courteous taxicab driver, eager 
to be of some service, no matter 
how small and expensive, strapped 
me to his right fender and started 
up the hill, pushed by two other 
frosh, who he was charging only 
half fare. He was a good man, so 
kindhearted —why else would he 
bother to haul thirteen students in 
his little old hulk of a cab? Every- 
one was so kind to me. But wait, 
before I get too deep into the joys 
of my early college days, Fyodor, 
do you have any more pertinent 
questions ?” 

“Turbulent,” I said, calling him 
by his favorite nickname, “perhaps 
it would be helpful to the newcom- 


ers if they knew what sort of answer 
a professor expects to a question 
asked in a recitation class.” 

“As is the case with everything 
around Cornell, you can only get 
as much out of a recitation section 
as you put into it. You will be 
asked questions and be given 
quizzes. Try not to take the quizzes 
too seriously. You will bust all the 
quizzes no matter how hard you 
study. The oral questions however 
are quite different. To get the right 
answer to a question is easy; if you 
don’t know it yourself, you can 
always rely on someone to whisper 
the answer. But if you wish to be- 
come a success in the engineering 
school, try to put something more 
into your answers. Try to make 
them amusing to your classmates, 
as this will endear you to’ the pro- 
fessors. A typical example of this 
was overheard_in Heat-power reci- 
tation: 

Professor Grantham: Name a liq- 
uid that won’t freeze. 

Lawrence Berkley: Hot water. 
or then, in Woodworking 4304304: 

Mr. Curtis: How would you make 
a Venetian Blind? 

Ed Green: That’s easy—stick a 
finger in his eye. 

It is this sort of thing can make 
you famous around the Engineer- 
ing college.” 

This sage advice given, Tred 
Wotter, M.E. ’50, scratched his 
back with an old emery wheel. Ha, 
I thought to myself, he may be a 
dull tool, but he’s nobody’s fuel. 
“Tepid,” I said, calling him by his 

(Concluded on page 42) 
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Laboratory precision 
in mass production > 


This line amplifier looks like something made in a 
laboratory—and destined to spend its life there. Actu- 
ally, the amplifiers are mass-produced to lead rugged 
lives up poles, down manholes, or in remote repeater 
stations along coaxial telephone cable routes. Each 
amplifier must boost the volume of as many as 600 
voice channels, ranging from 64 ke to 3,096 ke, with 
closely controlled characteristics over long periods 
without attention. Working out manufacturing 
methods and controls that assure uniform perform- 
ance of laboratory precision in telephone equipment 
is always an interesting project to Western Electric 
engineers. 


How to make handset 
@ handles twice as fast! 


To meet the tremendous postwar demand for tele- 
phones, Western Electric engineers were faced with 
the problem of molding 50% more plastic handset 
handles per day than ever before. Calling on their 
wartime experience, the engineers turned to electronic 
pre-heating, which raises the temperature of the phe- 
nol plastic from room temperature to 275 degrees 
Fahrenheit in just 30 seconds. In this way they cut 
press time in half, doubled production, improved the 
finish and increased the strength of the handset han- 
dies through more uniform heating. 


Engineering problems are many and varied at Western Electric, where 
manufacturing telephone and radio apparatus for the Bell System is the primary 
job. Engineers of many kinds—electrical, mechanical, industrial, chemical, 
metallurgical—are constantly working to devise and improve machines and proc- 
esses for mass production of highest quality communications equipment. 


Western Electric 
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News 


King Resigns 

Professor W. Julian King has re- 
signed as director of Sibley School 
of Mechanical Engineering to be- 
come a professor of engineering at 
the University of California at Los 
Angeles. Professor King’s new ap- 
pointment will enable him to devote 
full attention to teaching and re- 
search. 

Professor King became director 
of Sibley School in 1946 as succes- 
sor to Professor W. N. Barnard, 
who retired that year. Before join- 
ing the Cornell staff, he was con- 
nected with the General Electric 
Company and later with Battelle 
Memorial Institute. In 19 years 
with General Electric, he was 
chiefly engaged in engineering prob- 
lems relating to air conditioning, 


heat transfer, gas turbines and jet 
engines. At Batelle Memorial Insti- 
tute he was in charge of fundamen- 
tal research in combustion. 

He is widely known for a series 
of articles, “The Unwritten Laws 
of Engineering,” for which he re- 
ceived the Melville Award of the 
American Society of Mechanical 
Engineers in 1945. The demand for 
reprints of the series broke ASME 
records. 

A native of Baton Rouge, La., he 
received the degrees of bachelor of 
chemical engineering and master of 
engineering at Tulane and was an 
instructor at the university in 1925- 
26. He holds several patents on 
heating and air-conditioning equip- 
ment and has done considerable re- 
search on heat transfer. 


Aeronautical Laboratory 


Establishment of the Cornell 
Aeronautical Laboratory Research 
Associates to enlist aeronautical 
and allied firms in a program to 
promote education and research in 
aviation was announced April 6 by 


the Cornell Aeronautical Labora- 
tory, Inc., at Buffalo. 

The six companies which origin- 
ally gave Cornell University a work- 
ing fund amounting to $675,000 for 
the Laboratory, and the Curtiss- 
Wright Corporation which gave the 
4% million dollar Laboratory to 
the University, have been named 
permanent participants in the pro- 
gram in recognition of their contri- 
butions. 

Dr. T. P. Wright, Vice-President 
for Research at Cornell University 
and President of the Aeronautical 
Laboratory, said membership in the 
Associate program will permit the 
participating firm or individual to 
name a continuing fellowship or a 
stipulated annual amount of ex- 
ploratory research which will be 
supported by the Laboratory. “The 
project will enable the Laboratory 
to implement a two-fold program 
of developing knowledge 
through research and of training 
engineers and scientists for signifi- 
cant roles in industry,” Dr. Wright 
declared. 

(Concluded on page 26) 


Drawing Instruments 


Germany — A real set 


The best buy this year is the Dietzgen 
Reliance which is imported from 


ATTENTION! Frosh Engineers 


BOOKS and SUPPLIES for all Your Courses are available at The Triangle Book Coop 


Slide Rules 


K. and E. Mercury sets for 


Used K. and E. Minusa sets for 


K. and E. Neptune sets for 


Dietzgen National Commander set ........ $31.75 


412 College Avenue 


Log Log K. & E. $20.50 

eee” $43.00 Picket and Eckles metal log log ................$10.50 


You'll be able to get all kinds of engineering supplies at the Triangle. 


AND WE ARE OPEN EVENINGS UNTIL 8:00 p.m. for your convenience. 
A DIVIDEND OF TEN PERCENT (10%) in trade on all purchases. 


TRIANGLE 
BOOK 
CO-OP 


Evan J. Morris, Proprietor 
Sheldon Court 
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by R. S. FLESHIEM 
Manager Electrical Department 
ALLIS-CHALMERS MANUFACTURING CO. 
(Graduate Training Course—1904) 


W HEN YOU GET into daily working 
contact with an industry, you may 
find it offers specialized opportunites that 
you hadn’t known 
about before. That’s 
why it’s not always 
possible—or wise— 
to pick your final spot 
in industry until 
you've had some all 
around first-hand 
experience. 


s I want to suggest 
R. S, FLESHIEM a good way to get a 
close-up of the industries that appeal 
to you. 


Naturally, I can talk with most assur- 
ance about the electric power industry. 
But the same principles apply to others. 

When I got my engineering degree 
from the University of Michigan, the 
electric power industry was a fast-grow- 
ing youngster. I decided to go to Allis- 
Chalmers, where I joined the company’s 
first Graduate Training Course in 1904. 
I was sent to Cincinnati and started in the 
old Bullock Electric Mfg. Co. plant that 
Allis-Chalmers had purchased that same 
year. Bullock, incidentally, started in 
1884—one of the real old-timers in the 
electric industry. It was the start of the 
present Allis-Chalmers Electrical 
Department. 


Opportunities Are Increasing 
The industry was growing fast at the turn 
of the century, but it’s growing even 
faster now. Opportunities were never 
greater—or more varied. 


Studying power and capacity factors in 
ore crushing, in Allis-Chalmers’ complete 
basic industries laboratory. Camera-re- 
corded data will be applied to commercial 
mining operations. 
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OF THE BASIC INDUSTRY 


OF YOUR CHOICE! 


Inside View of a hydrogen-cooled steam-turbine generator. A-C Graduate Training Course 
students may follow important electric power equipment from blueprint to installation. 


Today we have Graduate Training 
Course engineers applying their ability 
and training to the problems of machine 
design—research and development— 
manufacturing and production—sales— 
application engineering. Here we're 
working with electric power generation, 
control and utilization—with advanced 
industrial uses of electronics—with re- 
search in D. C. transmission. We’re in 
intimate touch with the electric power 
industries—with transportation—with 
steel, metal working and other big power 
user.. And I know that the field is just as: 
broad in the other major industry depart- 
ments here at Allis-Chalmers. 


What Industry Interests You? 


I firmly believe that Graduate Training 
Course engineers have a unique oppor- 
tunity at Allis-Chalmers. They have the 
opportunity here to explore thoroughly 
not one, but many basic industries if 
they choose. This company produces the 
world’s widest range of major industrial 
equipment, and every department is open 


to the graduate engineer. That includes 
electric power, mining and ore reduc- 
tion, cement making, public works, 
steam turbines, pulp and wood process- 
ing. It also includes the full range of 
activities within each industry: design, 
manufacturing, sales, research, applica- 
tion, advertising. 


Graduate students help plan their own 
courses at Allis-Chalmers, and they move 
around a good deal. It’s possible for a 
man to come here with the idea of de- 
signing electrical equipment—later be- 
come interested in manufacturing—and 
finally find his greatest satisfaction and 
success in sales work. Men move from 
department to department, getting a 
practical working knowledge of each. 
And—the departments get to know the 
men. Opportunities present themselves 
according to ability. 

At the completion of the Graduate 
Training Course, you’ve had a close-up 
of many industries. You’re ready to take 
your place in the work of your choice. 


Write for details of the Allis-Chalmers Graduate Training Course—requirements, 
salary, advantages. Representatives may visit your school. Watch for date. 


Allis-Chalmers Manufacturing Company, Milwaukee 1, Wisconsin 


ALLIS-CHALMERS 


4 
i 
fig: 
| 


AN OKONITE 
““TWIST’’ ON 
CABLE TESTING 


Oxonite research includes 
subjecting short lengths of 
electrical cable to torsion 
tests (pictured above), twist- 
ing them through a spiral arc 
of 180° under a heavy load. 

Bending tests, impact tests, 
tests of wear-resistance by 
abrasion — these are a few of 
the mechanical tests which, 
along with electrical, chemical 
and weather-exposure tests, 
complete an integrated pro- 
gram of performance checks. 
From its results comes infor- 
mation which Okonite engi- 
neers translate again and 
again into wire and cable 
improvements that mark 
major advances in the field. 
The Okonite Company, 
Passaic, New Jersey. 


-insulat lated: ‘wires. “and “cables”, 


at 


Ice—2,000 Tons of 


for Use in Summer 


Ton of the Ten Frick Machines ‘ 
Broadway Abe Puiters of and Sewmill Mochinery 


"Another COMMUNITY REFRIGER- 
| ATION CENTER Succeeds with 


The Mutual Cold Storage Cooperative, 

located between Broadway and Timber- 
ville, Va., serves the prosperous Shenan- 
doah Valley in many ways: makes 50 tons 
of ice daily, stores 2,000 tons, ices trucks 
and railway cars, operates several ice 
routes; quick-freezes 50,000 pounds of 
poultry per day; stores 375,000 bushels of 
apples and 1'/2 million pounds of frozen 
foods; processes fresh foods, rents 1,285 
lockers; and provides cooling services to 
three large cooperatives—for fruit, 
poultry and meats—nearby 

For nearly 20 years the Mutual 
plant has used Frick Refrigeration, 
now has 10 Frick machines. Any com- 
munity — YOUR community — could 
profit from a similar Refrigeration 
Center. Let us give you details: write 

The Frick Graduate Training Course 
in Refrigeration and Air Conditioning, 


| operated over 30 years, is approved 
under the 1 Bill 


lt—Stored 


Aeronautical Lab. 
(Continued from page 24) 

For each Associate, he said, the 
Laboratory will support a continu- 
ing fellowship for a graduate stu- 
dent in science or engineering at the 
Cornell campus in Ithaca. The fel- 
lowship would carry a stipend of 
$1200 plus tuition and fees for the 
academic year, 

The fellowship would be named 
for the Associate firm, which could 
designate the general field of thesis 
research investigation to be fol- 
lowed. Research facilities of the 
Aeronautical Laboratory would be 
available to the fellow, who would 
also be given opportunity to work 
in the Laboratory during the sum- 
mer months on regularly assigned 
work at an appropriate salary. 

In place of the fellowship pro- 
gram, the Associate may choose to 
have the Laboratory support ex- 
ploratory research in the name of 
the company and in a general field 
to be agreed on by the Laboratory 
and the firm. Exploratory research 
may be undertaken in supersonic 
aerodynamics, combustion, propul- 
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sion, aircraft safety, heat transfer, 
control systems, high temperature 
alloys, composite non-metallic ma- 
terials, welding, computers, com- 
munications, stability and control of 
dynamic systems and other fields 
for which the Laboratory is equip- 
ped. 

The Aeronautical Laboratory will 
hold quarterly research conferences 
with the Associates, Dr. Wright 
said, in which results, methods, or- 
ganization and management will be 
discussed. 

The charter members of the As- 
sociates program have already in- 
dicated their participation in the 
plan as follows: Republic Aviation 
Corporation, fellowship in the study 
of Electrical Engineering; Fairchild 
Engine and Airplane Corporation, 


Grumman Aircraft Engineering 
Corporation, and Curtiss-Wright 
Corporation, fellowships, in the 


study of Aeronautical Engineering; 
Bell Aircraft Corporation, United 
Aircraft Corporation, and Avco 
Manufacturing Corporation, explor- 
atory research in fields to be agreed 
upon later. The program is opened 


“to an additional ten aviation and 
allied firms who may join the As- 
sociates, with the approval of the 
Board of Directors, in consideration 
of qualifying gifts of $50,000 to the 
Laboratory. 


The Laboratory was incorporated 
in March, 1948, and now functions 
as an autonomous unit with all 
capital stock held by the University. 
Its board of directors consists of 13 
men, representing the University, 
the Laboratory and the Buffalo 
area. 


The facility, capitalized at about 
$4% million and including an 8% 
x 12 foot variable density high 
speed wind tunnel, operates in all 
fields of aeronautical research on 
a non-profit basis. Income from fees 
is used for fundamental exploratory 
research and for the support of 
education. 


Employing over 600 persons un- 
der the direction of Dr. C. C. 
Furnas, the Laboratory is engaged 
in government research, commer- 
cial assignments and exploratory re- 
search initiated by the staff. 
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New Fields of 


Research and Achievement 


... FROM THE AIR 


Rare Gases Now Available in Quantity Offer 
Challenging Subject for Study 


Among the least known of the elements have been the rare gases—Krypton and 
Xenon. Occurring in the atmosphere in concentration of one part per million for 
Krypton, and one part per twelve million for Xenon, their very scarcity gave them 
the status of “scientific curiosities” for a long time. 

But now, these gases are available in quantity in refined, compressed form. 
As these gases assume the different role of “new” materials, their individual physi- 
cal and electrical properties are finding interesting uses. 

The increased efficiency of hot cathode (fluorescent) lights is a direct result 
of using Krypton as the gas filler. The brightest light ever made by man is pro- 
duced by an electrical discharge through a column of Krypton... these lights are 
used to penetrate fog at airports. 

Xenon is replacing mercury vapor in industrial (thyratron) tubes, to avoid 
low temperature condensation troubles. It is Xenon that makes practical the 
“repeater” (gas discharge) photographic flash lamp—the low resistance and good 
spectral range of the gas both being important. In the fast-growing field of atomic 
energy, the rare gases become increasingly important, The use of such gases in 
Geiger Mueller counter tubes is well familiar. 

Chemists and physicists on many types of projects will want to study the 
possible value of these gases in their fields. Others may desire to work with the 
rare gases as such, contributing to further information in this expanding subject. 
Graduate students especially may find rare gases a fascinating, challenging, and 
wide open field for doctoral thesis. 

In whatever connection, scientists who may want more information on Kryp- 
ton, Xenon, Argon, etc., are invited to write us fully. Please write Dept. LAP, 
Room 1502, 30 East 42nd St., New York 17, N. Y. 


Union CARBIDE 


AND CARBON CORPORATION 
30 EAST 42ND STREET [de NEW YORK 17, N. Y. 


Trade-marked Products of Divisions and Units include 
LINDE Oxygen ¢ PresT-O-Lire Acetylene * PYROFAX Gas * SYNTHETIC ORGANIC CHEMICALS 
ELECTROMET Alloys and Metals * HAYNES STELLITE Alloys * BAKELITE, KRENE, VINYON, and VINYLITE Plastics 
NATIONAL Carbons ¢ EVEREADY Flashlights and Batteries * ACHESON Electrodes * PRESTONE and TREK Anti-Freezes 
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Atomic Energy 
(Continued from page 8) 
contract system—though it in- 
cludes some of the country’s abl- 
est industrial organizations—is 
not by itself a real substitute for 
this process.” 

The Parker group makes it per- 
fectly clear, however, that the pro- 
cess is two-sided. Potentially indus- 
try has much to give in developing 
this new field. But it should also 
have much to gain. 

Che Industrial Group report is a 
very forceful statement of the need 
for establishing extensive contacts 
between our atomic energy develop- 
ments and the industrial world. But 
what about the requirements of 
secrecy? Reactor development—the 
field of most vital interest to indus- 
try—is also an area where require- 
ments of Government monopoly 
and secrecy appear to be very strict. 

Perhaps the most important fea- 
ture of the report of Mr. Parker’s 
Industrial Advisory Group is its 
hopeful exposition of a number of 
ways by which the objective of 


wider industrial participation could 
be fitted in with these requirements. 

The report contained enthusias- 
tic approval of the progress which 
the Atomic Energy Commission 
has made along many lines. It did 
suggest, however, that the Com- 
mission should make a still more 
strenuous effort along several fronts 
for the purpose of encouraging and 
promoting industrial participation. 


Progress of Commission 

To this end, the report urged the 
Commission to increase the publi- 
cation of information about atomic 
energy in a form useful to indus- 
try. It urged the Commission to 
develop a program by which en- 
gineers, technologists and execu- 
tives in industries which have a 
legitimate interest in the field can 
be brought directly in touch with 
the atomic energy enterprise. It 
urged the Commission to expand its 
system of industrial advisory com- 
mittees, thus emulating the prac- 
tice of the War Production Board, 
which used such committees with 
great effectiveness. 


During the past year, the Com- 
mission has itself stepped up de- 
classification and publication of 
non-secret data. The Fifth Semi- 
annual report to Congress is a not- 
able example of publication of ma- 
terial which should be of use to 
industry in keeping abreast of 
atomic energy developments. The 
announcement that in the near fu- 
ture a comprehensive Commission 
report on reactor developments will 
be published is even more impor- 
tant. 

All these efforts on the part of 
the Commission seem to me deserv- 
ing of the highest praise. 

It can be inferred from the Com- 
mission’s response to the Indus- 
trial Advisory Group report, that 
it now has under active considera- 
tion a number of additional meas- 
ures more or less in line with the 
recommendations of this Group. 
The part of the Government will 
not alone produce results. Indus- 
try will never attain a more signi- 
ficant role in atomic affairs unless 


(Concluded on page 30) 
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RCA scientists develop new direct-reading Loran instrument 
which simplifies problems of navigation. 


The heming pigeon to sea 


Now science gives the navigator an im- 
proved “homing pigeon instinct,” a way 
by which—without checking sun or stars 
—he can head his ship directly home. 


Already thoroughly proved, Loran equip- 
ment has been simplified through RCA re- 
search and engineering, so that almost any- 
one can learn to use it in a few minutes. Free 
of human error, readings appear directly on 
the instrument. A quick check gives position. 


Brain of this Loran system is a circuit 
developed at RCA Laboratories which splits 
seconds into millions of parts—and accurately 
measures the difference in the time it takes 
a pair of radio signals to travel from shore 
to ship. 

Given this information, the navigator, hun- 
dreds of miles from shore, can determine his 
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position quickly and accurately. Loran’s sim- 
plicity adapts it to every type of vessel from 
merchant ship to yacht. Manufactured by 
Radiomarine Corporation of America, a serv- 
ice of RCA, it is already being installed in 
U. S. Coast Guard rescue ships. 


The meaning of RCA research 


RCA’s contribution to the development of 
this new direct-reading Loran is another ex- 
ample of the continued leadership in science 
and engineering which adds value beyond 
price to any product or service of RCA. 


* * * 


The newest advances in television, radio, 
and electronics can be seen in action at RCA 
Exhibition Hall, 36 West 49 St., N. ¥Y. Admis- 
sion is free. Radio Corporation of America, 
RCA Building, Radio City, N. Y. 20. 


RADIO CORPORATION of AMERICA 


Continue your education 
with pay—at RCA 
Graduate Electrical Engineers: RCA 


Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 

® Development and design of radio re- 
ceivers (including broadcast, short wave 
and FM circuits, television, and phono- 
graph combinations ). 

@ Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

e Design of component _Parts such as 
coils, } 
and design of new re- 
cording and producing methods. 

® Design of receiving, power, cathode 
ray, gas and photo tubes. 

Write today to National Recruiting Divi- 
sion, RCA Victor, New Jonny. 
Also many opp 
and Chemical Engineers = Physicists. 


Mw. 


World Leader in Radio — First in Television 
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PROBLEM—You have on aircraft radio receiver. 
To operate it, the band selector and tuning elements 
must be adjusted. You want to arrange it so that 
these adjustments can be made right at the receiver 
or from a remote point. How would you do it? 


THE SIMPLE ANSWER—Use S.S.White remote 
control flexible shafts to connect the tuning dials 
on the receiver to tuning cranks on a remote control 
unit. This arrangement leaves you free to mount the 
control unit anywhere you want, and assures you 
of smooth, sensitive tuning from any distance up 
to 50 feet or more. The shafts can be readily run 
around turns, along walls, under flooring as condi- 
tions in different aircraft may require. Any required 
degree of sensitivity can be obtained by connecting 
the shaft through simple gearing. 


* * * 


This is just one of hundreds of 
remote control and power drive 
problems to which §$.S.White 
flexible shafts provide a simple 
answer. That's why every engi- 
neer should be familiar with the 
range and scope of these “Metal 
Muscles''* for mechanical bodies. 


Here's how one 
large manufac- 
turer provided 
an answer to 
this problem. 


WRITE FOR BULLETIN 4501 


It gives essential facts and engineer- 
ing data about flexible shafts and 
their application. A copy is yours 
free for asking. Write today. 


*Trademark 4 U. S. Pat. Off. 
and elsewhere 


SS.WHITE 


THE S. WHITE DENTAL 
1. C, 10 EAST 40th MEW YORK 16, 


Americas AAAA Sudustrial Enterprises 


THE NE LINE! 


CONDUIT | RACEWAYS| FITTINGS 


CABLE 


NE has everything 


. . . in electrical roughing-in materials 


National Electric has a complete line of wires, cable, 
conduit, raceways and fittings for every wiring need. 

Just remember—when you get in a spot where 
you need something good (electrically speaking) but 
fast—the wholesaler who handles National Electric 
products is your safest bet. 


National Electric 


PROOCOCTS CORPURATIO 
PITTSBURGH 30, PA. 


Atomic Energy (Continued from page 28) 
it, too, contributes a considerable amount of initiative 
and enterprise. 

It will, for example, take a great deal of work on 
the part of industry to make use of the additional 
material which the Atomic Energy Commission is now 
publishing. 

Then too, the proposed program to bring more 
outside industrial technologists and executives into 
direct personal contact with atomic energy work will 
not be feasible at all unless our leading industrialists 
cooperate with the Commission in setting it up and in 
making it work. 

But in my opinion, it is essential that industry 
be alert to opportunities for making such a special 
investment of time, effort, and talent in atomic energy 
affairs. Industry should not expect that by following 
this course it will secure quick or spectacular results. 
Atomic energy Is likely to be an increasingly important 
force for peace as well as for war. But results will 
come not suddenly but gradually. During the present 
developmental stages industry must be prepared to 
get into the work without the inducement of immediate 
rewards. Unless industry does this now—and this is 
the point that needs to be emphasized most strongly 
—it is not likely to have an important voice in atomic 
energy affairs later on. And progress will not be as 
rapid. 

The prospects for industry in atomic energy have 
thus far been somewhat dim. The Atomic Energy Com- 
mission, however, is making a special effort to bring 
industry more actively into the picture. If industry 
will respond—with initiative, energy, and aggressive- 
ness—then I think the prospects for industry can be- 
come very bright. 
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OQ" birthday of the 


company whose products you know 
y the trade-mark: TIMKEN 


SINCE 1899 THE TIMKEN ROLLER 
BEARING COMPANY HAS BEEN 
HELPING AMERICAN INDUSTRY 
GET THE MOST FOR ITS MONEY 
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OBODY likes to buy a “pig in a 

poke”. In America you don’t have 
to. You’re protected by trade-marks like 
“TIMKEN”. 

Registered as a trade-mark in the 
United States Patent Office,“ TIMKEN” 
identifies products made by The Timken 
Roller Bearing Company: Timken ta- 
pered roller bearings, Timken alloy 
steels and seamless tubing and Timken 


removable rock bits. 

Experience over the years has shown 
Timken products to be the finest in their 
respective fields. And many thousands of 
menand women are working hard tokeep 
them that way. No wonder it has become 
a habit throughout industry to look 
for the trade-mark “TIMKEN”. The 
Timken Roller Bearing Company, Canton 
6, Ohio. Cable address: “'TIMROSCO”. 
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TANKS KETTLES STILLS | 


Planning new corrosion resistant proc- 
essing equipment? Keep in mind that 
between blue print and finished vessel 
the experience, skill and plant of your 
fabricator may determine how much 
return you get from your investment— 
how long and how well it will serve 
in your plant for your special applica- 
tions. 

We are specialists in stainless steel and 
alloy work exclusively 
these metals. Our experienced staff of 
neers and mechanics — the special tools, dies 
and machinery we use — give you increased 
returns from your expenditures for stainless 
steel equipmenc. Consult with us. 


$. BLICKMAN, INC. 5510 GREGORY AVENUE * WEEHAWKEN, N. J. 


SEND FOR THIS 
VALUABLE BOOK | 


A request on your letter- 
head will bring ovr & 
to Look 

When You Specify 
Stainless Rog for Your 
Processing Equi 


HEAT EXCHANGERS * AGITATORS * MIXERS * TOWERS * PIPING 


Scholarship 


(Continued from page 15) 


seen a college campus without gov- 
ernment aid. But veteran enroll- 
ment is dropping off and, with 
costs rising, the problem of educat- 
ing superior students who lack the 
necessary pecuniary resources has 
become more pronuonced. 


Cornell University offers many 
opportunities for aspiring engineers 
who show a definite aptness for the 
engineering field and demonstrate 
a genuine desire to obtain profes- 
sional training. A select group of 
entering freshmen are assured a 
complete education through the 
Cornell National and John McMul- 
len Regional Scholarships, while 
undergraduates who find themselves 
in financial straits are offered aid in 
order that they may carry their pur- 
suit of learning to a successful con- 
clusion. 


Many Scholarships Offered 


Every year the leading second- 
ary schools throughout the coun- 
try are sent information circulars 
describing the National and Me- 
Mullen Regional Scholarship com- 
petitions. Applicants are selected 
on the basis of their capacity for 
scholastic attainment and_ the 
promise they show of outstanding 
leadership in university activities. 
There are twenty-five National 
Scholarships awarded to entering 
freshmen in any of the colleges of 
the University and thirty Regional 
Scholarships awarded to freshmen 
engineers. The National Schoiar- 
ships carry an annual value of free 
tuition and $600, and may be held 
for the normal period of years re- 
quired to obtain a Bachelor’s De- 
gree, subject to a satisfactory col- 
lege record. The McMullen Re- 
gional Scholarships carry stipends 
up to $600 and are subject to the 
same conditions. In addition, en- 
tering freshmen are eligible for 
State Cornell Scholarships, State 
University Scholarships, and Uni- 
versity Scholarships, depending on 
their state of residence, with sti- 
pends ranging from $200 to $350 
per year. 

For undergraduates enrolled at 
Cornell more than one term, there 
are a considerable number of schol- 
(Continued on page 38) 
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Engineers! Keep Up With Events on the Engineering 


Campus. Subscribe Now to Your Magazine. 


Competition for Editorial, Business and Photographic Boards to begin shortly. 


Open to all engineers. 


ENTER THE CORNELL ENGINEER STUDENT ARTICLE CONTEST. 


Who is the best writer of engineering articles on the campus? Throughot the Fall term, the 
Cornell Engineer is soliciting articles on subjects of engineering interest from all undergraduate 
engineering students. Articles need not be lengthy or technical; it’s interest and readability that 
count! A FIRST PRIZE OF $25 WILL BE AWARDED; also several smaller prizes! Winning articles 
will be published. Manuscripts will be accepted throughout the Fall term at the Cornell Engineer 


office, Room 400 Lincoln Hall. 


Start work on your article today! 
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Water Supply 
(Continued from page 12) 


East Branch rivers respectively, are 
on tributaries of the Delaware River 
and because of the Supreme Court 
decree, these reservoirs must pro- 
vide water during dry periods at 
a rate fixed by the court. Because 
of this, Neversink and Pepacton 
reservoirs are larger than they 
would ordinarily have been for the 
storage of water for the water sup- 
ply only. 

The Downsville Dam will form 
the Pepacton reservoir which will be 
about 18 miles long and have a stor- 
age capacity of 150 billion gallons. 
It is the largest reservoir in the 
system and drains 372 square miles 
of land. From the Pepacton reser- 
voir the water flows southeast 
through a 25 mile tunnel to the 
Neversink reservoir, of 36. billion 
gallons capacity, and then to the 
Rondout reservoir. The Rondout 
reservoir whose capacity is 50 bil- 
lion gallons is formed by the Merri- 


man Dam (named after Thaddeus 
Merriman, who conceived the Dela- 
ware Project) and is at the head of 
the 85 mile tunnel to New York 
City. 


Technical Advantages 

Because of topographical condi- 
tions, cost of right of way for sur- 
face construction, rapid suburban 
development and added equipment 
needed for the transition between 
grade tunnels and pressure tunnels, 
the entire system is of the pressure 
tunnel type. Another advantage of 
a pressure tunnel is that there is 
an immediate response to any 
change in the supply at the resere- 
voir. In the Catskill system the 
aqueduct is a grade tunnel and 
there is a lapse of many hours be- 
tween a change in supply at the 
reservoir and a change at the re- 
ceiving end. 

The general direction of the aque- 
duct and connecting tunnels is of 
course determined by the location 


KEUFFEL & ESSER CO. 


EsT. 1867 
NEW YORK ¢ HOBOKEN, N. J. 


CHICAGO ST.LOUIS MONTREAL 
DETROIT ¢ SAN FRANCISCO « LOS ANGELES 


of the reservoirs. The exact location 
between controlling points, how- 
ever, is determined mainly by con- 
siderations of geology, to keep as 
far as possible in good tunneling 
ground. Other considerations are 
availability of suitable sites for 
shafts, and the facilities for dis- 
posing of large quantities of water 
when unwatering the tunnel. 

The tunnel aqueduct lies from 
300 to 1000 feet below ground level, 
and at one place is 2,500 feet under 
the crest of a mountain range. The 
depth of the tunnel is controlled 
by the fact that the cover of rock 
must resist the internal water pres- 
sure of 500 Ibs. per square inch 
wherever possible. If this had not 
been done, the entire tunnel would 
have had to be steel lined and the 
cost of the aqueduct would have 
been greatly increased. An inciden- 
tal advantage of the great depth of 
the tunnel is its safety in event of 
war. 

Throughout its length, the aque- 
duct will be circular and concrete 
lined to an average thickness of two 
feet. The Rondout-West Branch 
section will have a finished diameter 
of 13.5 feet. The West Branch by- 
pass, West Branch-Kensico tunnel 
and the Kensico bypass will be 15 
feet in diameter, and the Kensico- 
Hillview tunnel will have a diameter 
of 19.5 feet. The aqueduct connects 
with city tunnel number two. The 
increase in diameter of the tunnel 
in the downstream sections is due 
to progressively flatter gradients, to 
increased capacity from the higher 
Croton reservoir, and in the last 
section (Kensico-Hillview tunnel) 
to the necessity of being able to 
handle peak demand by draining 
from the Kensico reservoir. The 
entire aqueduct is designed for a 
capacity in excess of the estimated 
safe yield of the reservoirs. The 
reasons for this are threefold. First, 
to accommodate seasonal variations 
in demand. Second, to replenish the 
Kensico reservoir in event of shut- 
down of either aqueduct, and last, 
to use excess water in seasons of 
abundant supply. 


Construction Described 
The Delaware System is arranged 
so that the new supply can be in- 
terconnected with existing re- 
sources. Water from the new sys- 
(Concluded on page 36) 
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Engineers review design of a new petroleum project. E. R. Wilkinson, L. S. U. ‘34; O. R. 
Menton, L. S. U. ‘38; W. A. Whitaker, Virginia ‘25; H. C. Leak, Mississippi State ‘43. 


They’re mighty good men to have around... 


In times like these, engineers like 
the four shown here are mighty good 
men to have on the job at Esso 
Standard Oil—where our 28,000 
workers today average 12 years of 
service with the company. 

Their extra measure of skill, experi- 
ence and job loyalty has set amazing 
records in production to help meet 
the high demand for gasoline and 
heating oil and other products. 

One reason these extra-good workers 
are here today is simply the extra-good 
jobs they have at Esso Standard. 

Over 30 years ago, the company set 
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up an unusual “good jobs policy.” It 
was based on the belief that better jobs 
would mean better workers, and that 
would mean a better company. 

Since then, with our workers, we 
have developed plans which give every 
Esso Standard worker such job advan- 
tages as these: uniformly good wage 
scales... vacations with pay... spe- 


cial benefits in case of sickness or 
idents ...ch to ad in 
the company... cash savings in a 
Thrift Plan...fair treatment at alljob 
levels . .. and planned retirement 
with steady income assured for life. 
All this was done as a matter of good 
business. It has given good business 
results, Not a strike or major work dis- 
turbance in over 30 years. Steady, skil- 
ful workers on the job. The develop- 
ment of new products from petroleum. 
New records in production to meet the 
country’s needs. Yes . . . they're mighty 
good men to have around. 
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Water Supply 


(Continued from page 34) 


tem can be fed into the Catskill 
aqueduct at shaft number four 
where the two tunnels cross. An 
arrangement is also made whereby 
water coming through the new 
aqueduct can be either routed 
through the West Branch reservoir 
or around it. The same holds true 
at Kensico reservoir. 

Along the length of the aqueduct 
are nine riser shafts which draw 
off water for the supply of nearby 
communities, and three drainage 
shafts, to facilitate the unwatering 
of the tunnel. These shafts are con- 
crete structures set into the ground 
down to the depth of the tunnel. 
The inner concrete lining is 13 feet 
in diameter and at the bottom en- 
larges to 22 feet where a sump is 
built from 30 to 35 feet below the 
tunnel invert. Above the sump is 
an access drift from 100 to 125 
feet long with a floor two feet above 
the tunnel invert. The drift is 
closed when the tunnel is in opera- 
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tion by a massive bronze door of 
five foot by seven foot elliptical 
clear opening. The bronze door and 
frame will be subjected to a hyrdo- 
static pressure of 1900 tons at shaft 
number 6. A horizontal drift per- 
pendicular to the access drift forms 
a pump chamber in which pumps 
for unwatering the tunnel are in- 
stalled. 


Controlled Flow 

In each main division of the 
aqueduct, the rate of flow is con- 
trolled from the inlet end. Care 
must be taken that no surges in 
the height of the water surface oc- 
cur and also that no excess air 
should enter the tunnel, because the 
air will accumulate and sooner or 
later get to one of the shafts and 
damage the works inside it. 

At each watershed the Board of 
Water Supply checks sanitary con- 
ditions and even operates sewage 
disposal of villages near the reser- 
voirs that cannot financially do so 
themselves. Although filters have 


been designed for the New York 
water supply, they have never been 
built because there has never been 
a need for them. New York City’s 
water source is comparatively pure. 
The network of reservoirs purify 
the supply by sedimentation. The 
water is also chlorinated, aerated 
and treated with copper sulfate. 

By 1955, the entire Delaware 
Project is scheduled to be complet- 
ed. At present, the demand for wa- 
ter is about 1,200 million gallons 
daily while the safe yield is only 
1,045 million gallons daily. During 
the first nine months of 1948 the 
average consumption was 1,208 mil- 
lion gallons daily. It is estimated 
that by 1955 the demand will be 
about 1,600 million gallons daily.* 
and the search for and develop- 
ment of a new source will soon 
have to begin again. 


*The 540 mgd. which the Dela- 
ware System will supply will raise 
the safe yield to 1,525 mgd. 
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MARKING ITS GOLDEN ANNIVERSARY, 
COLUMBIA SALUTES THE 
GREAT INDUSTRIES IT SERVES 


The past fifty years constitute an era for American industry system through which these advantages have been obtained. 
which is without parallel in the history of the world. In- Columbia is proud of its fifty years of service to so many 
dustrial technical progress and physical expansion have of the great basic industries of the nation. It looks forward 
helped to save the nation in two great wars .. . and have to keeping pace with the new progress which these industries 
enabled its people to enjoy great benefits that should be are now beginning. Pittsburgh Plate Glass Co., Columbia 
a constant reminder of the value of the free enterprise Chemical Division, Fifth at Bellefield, Pittsburgh 13, Pa. 
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MILLIONS OF TONS OF ALKALIES FOR ALUMINUM « CHEMICALS *« DRUGS + EXPLOSIVES « FOODS « 
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Since 1899, when its first plant began operations at 
Barberton, Ohio, Columbia has produced vast quanti- 
alone, if used solely in the making window we luce enough to 
ties of alkalies and related products which, at some | more than cover the total land and water areas of both Delaware and Rhode Island! 
stage, have entered into the production of almost every 


product essential to modern living. 


h for Del and Rhode Island! Columbia's production of Soda Ash 
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Scholarship 


(Continued from page 32) 


arships available carrying varying 
stipends ranging from $40 to $600 
per year. A detailed list of these 
scholarships with particulars con- 
cerning their value, tenure, and 
basis of award may be found in 
the University pamphlet entitled 
Scholarships and Grants-in-Aid. 
Some two hundred John McMullen 
Undergraduate Scholarships with 
stipends up to $500 per year are 
available to needy undergraduates 
every year. 

The McMullen Scholarships are 
made possible by the fund estab- 
lished by the late John McMullen 
of Norwalk, Connecticut, who willed 
that the income from his interests 
in the Atlantic and Pacific Dredg- 
ing Corporation be placed in a 
scholarship endowment fund. At the 
present time, this fund amounts to 
about $3,250,000 and is increasing 
by about $125,000 per year. The 


amount available for scholarships 


annually is about $130,000 and is 
increasing yearly. By virtue of this 
munificent gift, a large number of 
young men have been educated at 
Cornell as engineers in accordance 
with the will of their benefactor. 


Based On Financial Need 


The award of the McMullen Un- 
dergraduate Scholarships is based 
primarily on financial need, but the 
student is expected to maintain a 
creditable scholastic record. Stu- 
dents applying for scholarships are 
expected to show their earnestness 
in obtaining a college education by 
earning part of their expenses. The 
aim of the scholarships is to aid 
the student in attaining his goal, 
i.e., to relieve part of the burden 
of earning expenses in order that 
he may devote adequate time to 
mastering the principles of engineer- 
ing. 

In recent years there has been a 
significant increase in the number 
of applications for scholarships, 


(Concluded on page 44) 


Prominent Engineers 
Kan Chen 


(Continued from page 21) 


ticipates in the Cosmopolitan Club 
activities, but says he hasn’t paid 
his dues in quite some time! 

His hobbies include attending 
discussion groups, swimming, and 
drinking genuine Chinese tea. Since 
his arrival at Cornell, Kan has been 
a loyal follower of the “shmoo,” 
collecting “shmoo balloons” and 
reading Li'l Abner faithfully. 

After graduation in February, 
Kan hopes to go back to China 
for six months to a year and see 
what is happening in politics and 
engineering. Eventually he plans to 
get his M.S. in electrical engineer- 
ing and to return to China to es- 
tablish power systems. Choosing as 
he has the power option in the 
School of Electrical Engineering he 
feels this course of study will give 
him a good background for his fu- 
ture work in China. The ENGINEER 
wishes him the best of good fortune 
for this work. 
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WHY DOES 17 HAVE AN UPSTAIRS? 


“To make traveling more fun. The idea is to give people more to see and do while riding faster and safer. That 
means more passengers for the railroads so that they can keep fares down and still add more comfort to long trips.” 


Railroad comfort comes from many 
things, son. Smooth-fitting parts are 
important. Parts like Diesel engine 


crankshafts, pistons and wheels. That's” 


why so many railroad shops use 
Norton grinders and Alundum grind- 
ing wheels to make parts smooth, 


** Hundreds of other parts 
of modern railroad trains and tracks 
also get a lift from the sure touch of 
Norton Products. So does just about 
any other product you can name. 
That’s why I’m not boasting when I 
say that Norton makes better products 
to make other products better.” 
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“Take those side rods on steam loco- 
motives. They get farther over on the 
smooth side thanks to Norton internal 
grinding wheels. And parts are fin- 
ished so accurately with Norton 
quality controlled wheels that they 
last for thousands of miles, Paul. 


“Getting back to comfort ... modern 
trains travel over 60 miles an hour. 
So, they need smooth rail joints. 
Those joints are welded for safety. 
Then, they’re ground smooth and 
slotted with Norton grinding and cut- 
off wheels.” 


NORTON} 


TRACE MARK REG. &. PAT. OFF 


Gilaking better products to make other products better 


REFRACTORIES, POROUS MEDIUMS & LABORATORY WARE 


LABELING MACHINES 


NON-SLIP FLOORING 

NORBIDE PRODUCTS 
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CAMBRIDGE 
PRECISION 
INSTRUMENTS 


For Exacting 
Sands RS Professions and 
Reg. U. 8. Pat. Office Industries 


In the half-century, many important develop- 
ments of science and industry have been furthered by 
use of Cambridge instruments. From its inception, 
this company has made precision instruments for ex- 
acting professions and industries. There are few indus- 
tries in which a instruments may not be 
used to advantage. The Cambridge trade-mark is rec- 
pane aed a the world as the hallmark of fine 
cal and electrical precision instruments. 


CAMBRIDGE MAKES 
Moisture Indicators and Recorders, Aero Mixture Indi- 
Meters and Recorders, CO2 Recorders, Geo- 
ysical Seismographs, Electrometers, Voltamographs, 
alvanometers, Gas Analyzers, Dissolved Oxygen Re- 
esters, 


The Cornell Co-op will 
operate two book stores 
during the opening week 

of the fall term. 


THE BOOKATERIA 
BARTON HALL 


Self-Service — No Long Lines 
HOURS 
8:30 A.M. to 6:00 P.M. 
Monday through Friday 


THE CORNELL CO-OP 


BARNES HALL 
Hours 


corders, Fabric Permeameters, Exhaust Gas 
Surface Pyrometers, Fluxmeters, Vibrographs, Stetho- 


ts for M re 


phs, Electrocardiographs and Instr 
Radioactive Emission. 


Write for bulletins describing instruments of interest to you. 


CAMBRIDGE INSTRUMENT CO., Inc. 
New York 17, N. Y. 


3756 Grand Central Terminal 


PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 


8:30 P.M. to 8:00 P.M. 


You can get your new or used textbooks 
for all college courses at either store. No 
more long lines at Cornell. 


Servomechanisms 
(Continued from page 10) 

tems to confirm design by com- 
paring the actual response with the 
predicted response. The problem of 
making frequency response mea- 
surements on systems is made diffi- 
cult by the fact that the method is 
relatively new and consequently 
neither standard instruments nor 
standard techniques exist for ready 
uses. As a result of this, improvised 
instruments and_ procedures are 
usually required for each new situa- 
tion. 

Many special pieces of equip- 
ment have been built in the shops 
for use in the laboratory including 
low frequency mechanical sine wave 
generators, amplifiers, and mechani- 
cal oscillators. 

The laboratory work for the sec- 
ond and more advanced course will 
be developed along the lines of the 
student project. student will 
select some subject at the begin- 
ning of the course for study through- 
out the term. This will consist of 
much preliminary reading and 


40 


study after which he will select 
component parts from an available 
stock and materialize a system for 
a particular study. In this connec- 
tion it is hoped that certain stand- 
ard mechanical parts can be fabri- 


Students make sinusoidal studies on a 
electro-mechanical mock-up positional 
control servomechanism. 


cated in the shops. These will al- 
low assembly into complete units 
for a contemplated system. After use 
by the student the system will be 
disassembled and put back in stock 
for use by other students. In this 
way mock-ups can be assembled 
by the individual student for his 
use and study during the term after 
which the same parts’ (gearing, 
mounting brackets, bed plates, 
small motors, synchros, etc.) be- 
come available for other students’ 
use. In laboratory work of the kind 
involved in Servomechanisms it is 
felt that the student himself must 
get to know in a-very intimate way 
all the components, their relative 
magnitudes and how they fit to- 
gether to form a complete system. 

It is felt that this kind of lab- 
oratory work is particularly desir- 
able for graduate instruction. The 
method of approach is general 
enough and the field of control is 
so broad that the subject should 
attract students from Electrical, 
Mechanical, Aeronautical, and 
Chemical Engineering. 
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29. YEARS SERVICE J 


OF 85,000 Years OF 


If you had been born 85,000 years ago and were 
still alive, think of all you would know about 
what happened on earth. 

And if you had devoted all those years to work- 
ing with one particular material found on earth 

.. say aluminum... think what you would 
know about that. 

Actually, man has known of aluminum for less 
than 150 years and didn’t really start to use it 
commercially until 1888 when Alcoa started pro- 
ducing it. Yet in Alcoa’s employ today is a group 
of men and women who possess a total of 85,000 
years of aluminum working knowledge. 

These people, 2,900 of them, proudly wear this 
button as members of the Alcoa 25-Year Service 
Club. Many have been in the family longer than 
25 years. Their jobs range all the way from mill 
hand to president, from engineer to chairman of 
the board. They are a fourth of all the employees 


Alcoa had 25 years ago, pretty good indication 
that it’s “a good company to work for”. 

But here’s the most significant point: Sixty-one 
yeare ago, when Alcoa started, only five men 
were employed. Today about a million people 
have jobs in the aluminum industry, an industry 
comprised of: companies who produce aluminum 
from ore; companies who smelt aluminum scrap; 
others who make semi-finished aluminum prod- 
ucts; and hundreds of companies who manufac- 
ture useful articles in which aluminum plays an 
essential part. 

Today the same pioneering spirit that marked 
the founding of this industry is evident in 
Alcoa’s laboratories, mills and foundries. Here 
men are developing new uses, new techniques 
that promise even more for the future of alumi- 
num. ALUMINUM CoMPANY OF AMERICA, Gulf 
Building, Pittsburgh 19, Pennsylvania. 


ALCOA ALUMINUM 
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Out of Phase 
(Continued from page 22) 
favorite nickname, “Tepid, old man 
what are the chances for an av- 
erage freshman engineer of success- 
fully completing his five-year tour of 

service?” 

“Sonny, that all depends on what 
school the young engineer gets in- 
to. Now in the Chem E school, the 
embryo engineer faces a_particu- 
larly gloomy situation. It is the 
boast of a certain cigar-smoking in- 
dividual that every ChemE that 
graduates gets a job. Now it is quite 
obvious that if every student in the 
school of chemical engineering were 
to graduate, there wouldn’t be 
enough jobs to go around. Thus we 
find that every graduating class is 
trimmed down to fit the number of 
avaliable jobs. In the case of a 
graduating class of seventy facing 
seven jobs, the process of securing 
employment for every graduate 
boils down to a wholesale purge. 

“Officially this is known as main- 
taining the high standards of the 


school. 


“In the other schools and depart- 
ments chances for getting the oid 
moleskin are a little better. In En- 
gineering Physics no one ever fails, 
they merely succumb to mental and 
nervous exhaustion. In Mechanical 
Engineering fatalities are due to one 
of three things: Machine Disease, 
Heat Power, or Boredom (not a 
scheduled course). EE’s nerves and 
marks are shattered by a specially 
devised form of torture called the 
False Lead. Before the first prelim 
the instructors warn everyone to 
study basic and fundamental facts, 
not applications. ‘Know only the 
principles’ is the treacherous ad- 
vice. So you ignore all the trick cir- 
cuits and obscure exceptions. Guess 
what appears on the question sheet 

. and you wonder afterwards 
how you could walk into the trap, 
and transfer to Arts, making one 
less man in an overcrowded pro- 


fession. 

“In Civil Engineering the ap- 
proach is more basic. They send you 
out to make a closure when the 
snow is so deep that the snowplows 


are making nicks in the top of Sib- 
ley Dome. They drive you out to 
adjust a dumpy level when it is 
raining so hard that even the fish 
can’t tell where the lake ends and 
Trumansburg begins. All those who 
can still stand at the end of five 
years are automatically graduated. 

“Now leave me alone, Rodney; I 
have given out enough free advice. 
Give me lots of room; I have to fill 
in my registration coupons and 
since there are only two months left, 
I may not be able to finish them in 
time.” 

As I tiptoed out of the room, I 
could hear the great engineer mut- 
tering to himself . . . “Still they 
want to know what my home town 
paper is yet. For publicity . . . fooey. 
I run my motorcycle into a tree, I 
fight a losing battle against forty 
ferocious baby chicks on the ag 
campus, I destroy half the freshman 
lab trying to improve nitroglycer- 
ine, and not a word appears in a 
newspaper . . . hmph. . . now 
where did I put my turret lathe? 
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Los Angeles — Distributors throughout the U.S.A. and 


other countries. 


Manufacturers of Macwhyte PREformed and 
non-Preformed Internally Lubricated Wire Ropes 
... Monarch Whyte Strand .. . Elevator Rope... 
Stainless Steel Wire Rope . . . Monel Metal Wire 
Rope .. . Galvanized Wire Rope . . . Spring-Lay 
Wire Rope . . . Braided Wire Rope Slings .. . 
“Hi-Fatigue” Aircraft Cables “Safe-Lock 
Cable Terminals, Assemblies, and Tie Rods. 


Jessel S. Whyte, M.E. '13, President 

R. B. Whyte, M.E. °13, Vice-President 
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Is this the same ROEBLING that 
helped you build the Golden Gate Bridge?*’ 


“Well, Ted, that’s one way to put it! 
And this sure is the same Roebling. 
Besides making wire and huge 
cables for suspension bridges, 
Roebling weaves wire screens. I've 
seen screens like this in quarries and 
mines all over the country.” 


The fact is, its Bridge Division is only one 
of Roebling’s seven major divisions, each 
producing a distinctive line of wire or wire 
products of wide and essential service 
in industry. Importantly too, at the big 
Roebling plants in and near Trenton, New 
Jersey, developments are made constantly 
that bring new efficiency and economy to 
a vast range of industrial operations. 


WIRE ROPE. Roebling wire rope is 
made in a large range of types to assure 
topflight performance in every application. 
Roebling Preformed “Blue Center” Wire 
Rope is unsurpassed for ease of handling, 
smooth operation and long life. 


ELECTRICAL WIRE—CABLE— 
MAGNET WIRE. Roebling makes more 
than 60 standard types of electrical wire 
and cable—meets practically every trans- 
mission, distribution and service require- 
ment. Roevar Magnet Wire is a leading 
specification for high-speed winding. 


WOVEN WIRE FABRIC. From the 
largest, most rugged Aggregate Screens 
to the most finely woven Filter Cloths, 
there’s a full line of Roebling industrial 
screens. Wires made of special steels and 
non-ferrous metals assure longer wear and 
corrosion resistance. 


ROUND—FLAT— SHAPED—WIRE. 
Roebling high carbon wire is a quality 
product and dependably uniform in gauge, 
grain structure and finish. This, of course, 
means that machine stoppages and rejects 
are cut to a minimum, and ction 
costs pulled down. 


Whatever career you are studying for, 
when you get on the job you will find one 
or more types of Roebling products serv- 
ing there, dependably and at low cost. 
John A. Roebling’s Sons Company, Tren- 
ton 2, New Jersey. 


BRANCH OFFICES: Atlanta, 934 Avon Ave. * 
Boston, 51 Sleeper St. ® Chicago, 5525 W. Roosevelt 
Rd. * Cleveland, 701 St. Clair Ave., N. E. * Denver, 
1635 17th St. * H. > 6: Navig Blvd. * Los 
Angeles, 216 S. Alameda St. * New York, 19 Rector 
St. * Philadelphia, 12 S. 12th St. * Pittsburgh, 855 
W. North Ave. * Portland, Ore., 1032 N. W. 1 .h Ave. 
® San Francisco,1740 17th St. * Seattle, 900 First Ave.So. 
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SILICON CARBIDE 


Manufacturers of Super-Refractories Only 


REFRACTORY CRUCIBLES 
GRAPHITE CRUCIBLES 


HIGH-TEMPERATURE CEMENTS 
SPECIAL REFRACTORY BRICK, TILE, SHAPES 


From the Following Materials:— 


MAGNESIA ZIRCON 


LAVA CRUCIBLE COMPANY of PITTSBURGH 


Pittsburgh, Pennsylvania 


FUSED ALUMINA 


MULLITE 


Administration Building, Ithaca 


John L. Munschaver ‘40, Director 


Use the CORNELL UNIVERSITY PLACEMENT SERVICE 
New York Office, 107 E. 48th St. 
Paul O. Reyneau ‘13, Manager 


Technibriefs 


(Continued from page 19) 


the outer surfaces, and a tensional 
stress at the center. But glass, be- 
ing a brittle material, can stand 
little tension, and great compress- 
ive stress. This treatment thus in- 
creases the capacity of the glass for 
loads by several hundred percent. 

Brittle metals act in_ similar 
fashion. The processes of cold ham- 
mering, surface rolling, presetting 
or shot peening often make brittle 
metals superior to almost any other 
material for severe service, through 
the trapped compressive stresses 
inside the parts. 

Ductile materials are not so spec- 
tacular in their properties of con- 
taining stresses, since they yield be- 
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fore fracturing. However, all metals 
will retain some residual stresses 
and thus exhibit these properties 
to a limited extent. The direction 
of the stresses has much to do with 
the properties which they contrib- 
ute. By working the metals in the 
proper directions, stresses may be 
set up which are in the line of load 
or external stress—properties val- 
uable to the use of the product. 


World’s Longest Light 


The longest continuous lighting 
installation in the world, in which 
four ribbons of fluorescent light will 
extend almost two miles will be 
installed in the new Brooklyn-Bat- 
tery tunnel now being constructed 


under New York Harbor by the 
(Continued on page 4) 


Scholarship 


(Continued from page 38) 


which may be indicative of the 
pressure of rising costs. Every ef- 
fort is made to award the limited 
funds to the most deserving stu- 
dents. If students find that they 
cannot meet the full costs of their 
education, they should consult with 
the Director of their School. Appli- 
cations should be filed in the Spring 
for consideration for the following 
school year. 

The University has a sincere in- 
terest in every deserving student 
and will apply its resources to the 
utmost that he may graduate from 
Cornell with the finest engineering 
education possible. 
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Did Newton really 


owe it all to 


an apple? Of course not! Even if the “falling apple” myth 
were true, it would have merely been a 
meaningless annoyance to Sir Isaac Newton 
without his extensive background of reading and 
research. But he was able to apply principles 
learned in years of study to an apparently accidental 
phenomenon, and to come up with a whole new theory of 
physical relationships. 


You too will find that your progress in business, practice 
or research will depend on the background of knowledge 

and techniques learned while you are in school. The books you 
use today will never be discarded—they will go with 

you as long as you are active in your chosen field. Of course, 
many of them will bear the McGraw-Hill imprint because ' 
McGraw-Hill is the world’s leading publisher of scientific and : 
technical works both for learning and for reference. 


After graduation, with school behind you, you will find 1 

that constant advances in your field emphasize : 

the importance of continual reading and the value : 
of keeping a close check on new products 
resulting from new and improved techniques. 
Keep up by studying both the editorial 
and advertising content of the McGraw-Hill 
magazine devoted to your field. 


Today in school and tomorrow in i 
business or practice, you will , 
ne) find that your progress depends on 


your up-to-the-minute knowledge 
of your field. And, McGraw-Hill 
will continue to serve with books 
and magazines designed to provide 
all that is important and current. 


McGraw-Hill Publications 


330 West 42nd Street, New York 18, New York 
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Technibriefs 
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Triborough Bridge and Tunnel Au- 
thority. This lighting system will 
provide twin ribbons of white flu- 
orescent light the length of both 
tubes of the tunnel. A total of 5,776 
individual lamps, each six feet long, 
will comprise the entire installation. 
The lamps will be housed in clear 
Pyrex “pipe” near the top of the 
sidewalls of the tubes. 

The continuous lighting will pre- 
vent a succession of bright spots 
and shadows along the tunnel, and 
will prevent the flashing effect of 
intermittent lighting on hoods and 
dashboards of automobiles. 

Astronomical clocks will turn on 
a higher intensity of light in the 
portal sections of the tunnel during 
daylight hours. This will help ac- 
commodate motorists eyes to the 
lower level of light inside without 
reducing the normal traffic speed. 
The lighting level will be three to 
four foot-candles on the roadway, 


The jet bomber that approaches 


grading up to 20 foot-candles in 
the portals to compensate for bright 
sunlight outside the tunnel. The en- 
gineers say that this illumination 
is equivalent to that of the nation’s 
brightest lighted street. To guard 
against complete darkness in any 
part of the tunnel the system is 
divided into twelve separate cir- 
cuits all in continuous use and serv- 
ing both tunnels. 


Ultra-Sonics 

Focused to a point by an ordin- 
ary headlight reflector, high-pitched 
sound from a little whistle can make 
cotton burn and float bits of cork in 
mid-air. 

The General Electric laboratory 
in studying the peculiar properties 
of “ultra-sonics” has constructed a 
simple apparatus which emits 
sounds pitched so high that the 
human ear cannot hear them. 

Sound from the one-inch long 
whistle, which is blown by com- 
pressed air, is focused to a point 
like light brought to a point by a 


concave mirror. When bits of cork 
are placed directly above the focal 
point, they remain suspended, lad- 
der fashion, one-half wavelength 
apart. When cotton is held at the 
focal point, its particles are agitated 
by the unheard sound until the 
cotton smoulders. The usual fre- 
quency of the whistle is about 
25,000 cycles per second. The hu- 
man ear cannot hear frequencies 
much above 17,000 cycles. 


Cold Oxygen for Breathing 
When pure oxygen is required for 
flights at high altitudes, the prob- 
lem of storage becomes very acute. 
The volume needed for gaseous 
oxygen at high pressures is much 
larger than that needed for liquid 
oxygen. The problem is to con- 
struct a liquid oxygen converter 
which will deliver the gas at tem- 
peratures suitable for consumption. 
If the liquid is allowed to expand 
too quickly, it will cool to tem- 
peratures too low to use. 
(Continued on page 48) 


the speed of sound on SKF ball and roller bearings 


The Consolidated Vultee XB-46 Bomber rides high and fast on four J-35 Turbojet engines 
equipped with SSG Ball and Roller Bearings. 


This is another of the interesting and imaginative assignments that are solved at the desks 
and drawing boards of S&SF Engineers. SIGF Industries, Inc., Philadelphia 32, Pa. —_ 6737 


Industrial Ball and Roller Bearings Engineered by SSF 
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Research across the U.S. A. 


YOUNG SCIENTISTS ARE BUILDING 
CAREERS WITH DU PONT FROM 
CONNECTICUT TO TEXAS 


When you think of Du Pont research, 
you may think first of Wilmington, 
Delaware. Actually, only eight of the 
Company’s 36 research groups are 
located there. Du Pont scientists now 
pursue their studies in 11 states scat- 
tered from Connecticut to Texas. 

Each of these laboratories is a self- 
contained operation. It may be de- 
voted in part to fundamental re- 
search and applied research, or to 
investigations looking to the devel- 
opment of new products—sometimes 
a combination of these activities. 

An unusual Du Pont laboratory 
is one opened last year at Newburgh, 
New York. 


Inside the Laboratory 
In the three-story building at New- 
burgh, scientists have at their dis- 
posal the most modern equipment 
for study of coated fabrics and plas- 
tic sheetings under all sorts of con- 
ditions. For example, a new product 
can be tested in a room maintained 


at a temperature of —20° F. In other 
rooms, the effects of high tempera- 
ture and humidity can be studied. 
Equipment is available for testing 
tensile strength, tear resistance, fad- 
ing, flex and flame resistance, and 
many other characteristics. One of 
Du Pont’s 33 libraries has quarters 
in the building; there is a photo- 
graphic darkroom, as well as offices, 
conference and work rooms. 

The Newburgh Laboratory works 
closely with the adjacent plant, which 
makes ‘“‘Fabrikoid”’ pyroxylin coated 
fabrics, ‘‘Fabrilite” vinyl resin coated 
fabrics and plastic sheetings, ‘“Ton- 
tine” washable window shade cloth, 
bookbinding materials, and other 
coated and impregnated fabrics and 
plastic sheetings for many uses. 


Research at Du Pont 


Research has long been a major ac- 
tivity at Du Pont, and it flourishes 
in an atmosphere of appreciation, 
encouragement and patience. The 
new products, the new plants, and 
the new and better jobs of the years 
to come will develop from the pains- 
taking research programs being car- 
ried on today in the laboratories. 


Newest Du Pont laboratory, at Newburgh, N.Y., was opened last year. It is devoted to research and 
development work in the field of coated and impregnated fabrics and allied products. 
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H. A. Van Etten, B. S. Ch., Colgate ’42, and 
E. R. Grisé, M. S. Ch., Worcester Polytechnic 
Institute ’48, the properties of 
vinyl nates used in plastic-coated fabrics. 


K. F. Richards, B. S. Ch. E., Cornell ’48, and 
E. K. Holden, M. S. Ch. E., Delaware ’48, 
studying “‘Teflon’’ tetrafluoroethylene resin 
insulating material with special apparatus at 
the Newburgh Laboratory. 


Choice of Careers 


Each of the Du Pont manufacturing 
departments conducts continuous 
research. They operate much like 
separate companies, with interests 
ranging from heavy chemicals to 
plastics and textile fibers. Each holds 
challenging opportunities for college- 
trained chemists and physicists, as 
well as chemical, civil, electrical, in- 
dustrial and mechanical engineers, 
also those specializing in production, 
sales and many other fields. 

In this alert, ever-growing organi- 
zation, young graduates can choose 
from a variety of careers the one 
that suits them best as their ability 
and interests develop. 


REG. U.S. PaT. OFF 


BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


ig, inf Listen to “Cavalcade of 
America” Tuesday Nights, NBC Coast to Coast 
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A BROAD LINE oF : . we hope never to see! 
QUALITY CUTTERS | , With this issue of the ENGINEER, a new department 
for efficient milling — 


is being started. Each month, a problem will be pre- 


sented, which, while it may look deceptively simple at 


a first glance, will probably turn out to require a lot 


more ingenuity than anyone realized! If you have any 


such puzzles, send them, with correct solutions, and for 


each one we use, the sender will receive credit and a 


~ There are styles and sizes of 
Brown & Sharpe Cutters to 
meet a wide variety of mill- 
ing requirements. Superior 
materials and heat 
treatment give them maxi- 
mum cutter life and assure 
lowest cost in the long run. 
Specify Brown & Sharpe 
Cutters. 

Brown & Se. 


Providence 1, R. 


free subscription to the Encineer. Here’s our first 


brainbuster: 


A man walks into a bank, writes a check, receives 


the money and without counting it puts it in his 


pocket and leaves. On his way home he makes a pur- 


chase for $3.50, paying for it out of the money he re- 


ceived at the bank. Suddenly he realizes he has more 


money than he should, and after counting, it turns 


out that he has left twice as much money as his original 


check was worth. Now he knows that the only mistake 


his bank makes is to exchange dollars and cents, i.e. 
he would receive $15.23 for a $23.15 check. For how 


much was the original check written? 


BROWN & SHARPE ES 


Technibriefs 


(Continued from page 46) 


Previously, it has been necessary 
to heat the entire volume of liquid 
in order to bring it into the gaseous 
state. With a converter developed 
by the Bureau of Standards, how: 
ever, this is unnecessary. When 
pressure is to be built up, a valve 
is opened allowing some liquid to 
enter a coil where it is heated by 
the atmosphere. The resulting gas 
rises to the top of the reservoir of 
liquid gas, where it builds up the 
desired pressure. Gas may be with- 
drawn by forcing the liquid into the 
heating coil. 


Sulfur Compounds 


To aid in the calibration of in- 
struments used in research in the 
oil, rubber, chemical, and other in- 
dustries, the National Bureau of 
Standards has placed on sale units 
of high-purity organic and organic- 
sulfur compounds which are avail- 
able in five milliliter quantities. 
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The NBS is cooperating with the 
American Petroleum «Institute in 
the preparation of the hydrocar- 
bons, and with the National Bureau 
of Mines on the organic sulfur 
compounds. 


High Speed Flash Bulb 

A new type photolight for photo- 
graphing high speed motions and 
missles which is capable of stopping, 
for the camera, objects moving as 
fast as 2700 feet per second has 
been developed by the General 
Electric Company. A flash of blue- 
white light of extremely high in- 
tensity and short duration is pro- 
duced by an electric discharge 
through ionized argon and is fo- 
cused by a parabolic reflector. 
Lenses and diffusing glasses may be 
used, if necessary. The flash of light 
lasts less than two millionths of a 
second and is so bright that suitable 
negatives can be made with lens 
openings of f 6.3 or less. In taking 
pictures the room is darkened, the 
camera shutter opened, the light 
flashed, and then the shutter is 


closed. The equipment is portable. 
It weighs twenty-five pounds and 
has a carrying handle. It can be 
used almost anywhere with a mini- 
mum of set-up time since it is pow- 
ered by ordinary household 115 
volt, 60 cycle supply. 


Radio Isotopes for Power 

Not atomic power, but radioiso- 
topes will be the chief benefit of 
atomic energy to industry during 
the next ten years. Atomic power 
involves extremely difficult techni- 
cal problems. Furthermore, costs 
cannot be estimated before we know 
what will go into the atomic power 
plant of the future. 

Judging from the report of the 
Atomic Energy Commission, it does 
not seem possible for atomic power 
to be commercially important be- 
fore the expiration of 20 years. On 
the other hand, radioisotopes, which 
are elements made radioactive by 
exposure in an atomic reactor, are 
available now for use in chemical, 
metallurgical, and manufacturing 
industries. 
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Efficiency in many mechanical devices is 
often a matter of high speeds and low weight. 
The resultant stresses make heavy demands 
on parts, whether they be in aircraft or 
automotive engines, machine tools or loco- 
motives. 

Molybdenum is the only alloying element 
that gives steel the two vital necessities for 
meeting such requirements—good harden- 
ability and freedom from temper brittleness. 
Molybdenum steels will also meet the 
requirements of production economy. 


Send for our comprehensive 400-page 
book, free; “MOLYBDENUM: STEELS, 
IRONS, ALLOYS.” 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS 


Climax Molybdenum Company 
500 Fifth Avenue - New York City 
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Barr and Barr, Inc. 


Formerly Barr and Lane, Inc. 


Builders 


NEW YORK OFFICE ITHACA OFFICE 
145 E. 32nd ST. SIBLEY DOME BLDG. 
NEW YORK 17, CORNELL UNIVERSITY 

NEW YORK ITHACA, N. Y. 
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UNIT HEATING... 
its uses and advantages 


Where it is used Unit heating is widely used in in- 
dustrial plants and warehouses, garages, stores and 
public buildings where the following advantages are 
important. 


Low first cost Unit heaters are so efficient and so 
compact that their heating capacity is often equivalent 
to the capacity of cast iron radiation or pipe coils of 
twice the cost. Additional savings are effected because 
the system requires a proportionately smaller amount 
of pipe, fittings and accessories. 


Economy of operation Heat is forced down to the 
working level...not banked uselessly at the ceiling 
level. Heat is turned on and off merely by throwing a 
switch either manually or automatically by simple 
thermostatic controls. The rapid response means that 
heat is furnished only when and where it is wanted... 
no heat is wasted. 

Heating comfort Unit heaters provide quick heating 
from a cold start. Desired temperatures are easily main- 
tained within a close range. Heat is uniformly distrib- 
uted in the working zone by forced air circulation. It 


is a very flexible system because different or changing 
heating requirements are easily satisfied by means of 
different models, a range of capacities, single- or two- 
speed motors and individual thermostatic controls. 


Adaptability to equipment and floor layout The 
units and the simple piping are overhead where they 
do not interfere with arrangement of operating machin- 
ery or equipment and do not take up valuable floor or 
wall space. Units are easily relocated at any time to 
meet changes in plant layout or heating requirements. 


Thermolier unit heaters have important construc- 
tion advantages The design of Thermolier unit heat- 
ers is the product of Grinnell Company’s ninety-nine 
years of heating experience. Those responsible for 
heating like Thermolier’s durability, freedom from 
maintenance troubles and dependable operation. Typ- 
ical of its construction features is the patented internal 
cooling leg which permits the use of a plain thermo- 
static trap, the simplest, least expensive kind of trap. 
Other features are built-in drainage, continuous rated 
capacity and provision for expansion of U-tubes. 


Grinnell Company, Inc., Providence, Rhode Island. Branches: Atlanta * Buffalo * Charlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston 


long Beach * Los Angeles * Mil kee * Mi polis * New York * Oakland * Philadelphia * Sacramento * St. Louis * St. Paul * San Francisco * Seattle * Spokane 


ENGINEERING GRADUATES HAVE FOUND ATTRACTIVE OPPORTUNITIES WITH GRINNELL. 
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Thermodynamics Prof. “Who is 
smoking in the back of the room?” 

Student: “No one, sir. That's just 
the fog we're in.” 


Fie upon thee, little man, 

With thy slide rule in thy hand; 

Seated at your work all day, 

While your roommates drink and 
play. 

Throw away your cams and charts 

Wise up, dodo; change to arts! 


Customer: “Have you a_ book 
called “Men, Master of Women?” 

Salesgirl: “The fiction counter is 
to your left, sir.” 


* * * 


Then there was the moron who 
sprayed his garden with alcohol 
so he could raise stewed tomatoes. 


Prof: “If, in going down this in- 
cline, | gain four feet per second, 
what will be the condition after 
25 seconds?” 

Smart Soph: “You'll be a centi- 
pede.” 


* * * 


Newton’s fifth law: The dimmer 
the porch light, the greater the 
scandal power. 


* * * 


“How's that sick ME this morn- 
ing?” 

“TI think he's regaining conscious- 
ness. He tried to blow the foam off 


his medicine. 


Lipstick and flypaper have one 
thing in common. They catch the 
careless creatures that pause to in- 
vestigate. 
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Marriage is like a hot bath... 
By the time you get used to it, 
its not so hot, | 


* * * 


Walking with a friend one day, 
a professor passed a large fish shop 
where a fine catch of codfish with 
wide mouths open and eyes staring 
were arranged in a row. The pro- 
fessor suddenly stopped, looked at 
them, and clutching his friend by 
the arm exclaimed: “Heavens, that 
reminds me, | have a class in CE 


this hour!” 
* * * 


Today it’s hard to appreciate the 
flower of womanhood. We can’t 
see the stems. 


* * * 


Famous last words: “Hell, he 
won't ask us that.” 


* * * 


First fraternity brother: “May | 
borrow your dress necktie?” 

Second fraternity brother: 
“What's the matter, couldn’t you 
find it?” 


* * * 


“Well, son, what have you been 
doing today?” 

“Shooting craps, Mother.” 

“That must stop. Those little 
things have just as much a right 
to live as you do.” 


* * * 


“Just one more kiss, darling,” 
she pleaded. 

“On an empty stomach?” he 
asked. 

“Of course not! she replied, 
“right where the last one was.” 


* * * 


He never even gave her a second 
thought. He was too busy with the 
first one. 

* * 


The two biggest wolves to date 
are Chase and Sanborn — they date 
every bag. 


A modern mechanical genius is 
one who can shift gears in ak Austin 
without getting his face slapped. 


* * * 


Minister (from pulpit): “Those in 
the habit of putting buttons in the 
collection plate will please use 
their own buttons and not those 
from the cushions in the pew.” 


Judge: “What's the 
against this man?” 

Officer: “Stealing nine bottles of 
beer, your Honor.” 

Judge :Discharged. | can't make 
a case out of nine bottles.” 


charge 


Three engineers, a trifle high, 
with the two of them holding up 
the third, entered a downtown bar, 
and the two still-conscious dropped 
their friend on the floor, rushed 
over to the bar, and ordered beer. 

“What about your friend on the 
floor?” discreetly inquired the bar- 
tender. 

“Oh,” retorted one of the engin- 
eers, “Don’t give him anything to 
drink—he’s driving.” 


* * * 


“Broken off your engagement to 
Mary?” 

“She wouldn't have me.” 

“You told her about your rich 
uncle?” 

“Yes. She’s my Aunt Mary now.” 

* * * 

It’s all right to tell a coed she 
has pretty legs, but don’t compli- 
ment her too highly. 


* * * 


He: “May | take you home?” 
She: “Sure. Where do you live?” 


* * * 


She was not his best girl; just 
necks best. 
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Because photography is accurate 
to the last detail 


' The magic of photography turns hours of costly drafting room 
time into a minute-quick job of utmost accuracy. 


Correcting an engineering drawing— 
or restoring a dimmed one—used to 
take long, tiresome hours. But not 
today. For photography with its abil- 
ity to record detail in a flick of time 
has been put to work, and the most 
intricate drawing is copied accu- 
rately, inexpensively, and with last- 
ing quality. 

Using the new Kodagraph Auto- 
positive Paper, you can get sharp 
positive prints directly from originals 
of every type, even from worn or 
weak tracings—get them with regu- 
lar blueprint or direct process equip- 
ment—in ordinary room light, without 
negatives. 

Using the new Kodagraph Contact 
Paper (with conventional photo-copy- 
ing equipment and negative step) you 
can produce sharp, clear, legible pho- 


Advancing industrial technics — 


tographic prints of letters, specifica- 
tion sheets, forms, drawings. 

Using the new Kodagraph Projec- 
tion Papers, you can enlarge small- 
scale negatives of drawings and docu- 
ments to original size or larger . . . get 
high contrast reproductions. 

With Kodagraph or Recordak 
Micro-File Equipment, you can re- 
produce the most detailed drawings, 
charts, etc.—“de-bulk” them 98%... 
and protect your valuable originals. 

This same ability to reproduce de- 
tail exactly, completely, lastingly .. . 
even to improve its quality... gives 
photography a multitude of uses in 
your plant. It can help make your 
designs faster, your production meth- 
ods smoother, and get your product 
to the dealer’s sooner. 


Eastman Kodak Co., Rochester 4, N. Y. 
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PLASTICS—A MULTIMILLION- 


DOLLAR INDUSTRY 


AND STILL GROWING 


“Plastics” to most people connotes 
something modern—something new. 
And the plastics industry, as it now ex- 
ists, 1s still an infant, but a lusty and 
vigorous one. 

How fast it has grown in a short span 
of years is indicated by these figures, 
which show the number of plastics 
molding plants in the United States in 
the last thirty-nine years: 


1910 8 plants 
1920 63 plants 
1930 172 plants 
1940 575 plants 
1949 1,160 plants (estimated) 


The Ancients Molded Plastics 


But the art of casting “plastic’’ material 
in molds is an old one. As long ago as 
King Solomon’s time, asphalts and min- 
eral tars were being molded into useful 
shapes. 

These natural molding materials were 
the only ones available for centuries— 
until the invention, in 1869, of the first 
modern synthetic plastic, celluloid. To- 
day the plastics industry makes dozens 
of synthetic materials with a wide range 
of molding characteristics. 

General Electric entered the plastics 


business more than 
fifty years ago by mold- 
ing carbon rods for arc 
lamps from clay and 
lampblack. Later, 
G. E.’s plastics opera- 
tions expanded rap- 
idly, when plastics 
began to be used ex- 
tensively in electrical insulation. 

As General Electric's plastics opera- 
tions grew, it became practical to offer 
plastics services to other companies. 


Now General Electric is unique in the 
industry, being both a manufacturer of 
plastics molding materials and one of 
the world’s largest plastics molders. 
G. E. provides a complete plastics 
service. It has facilities for producing 
special types of molding compounds and 
for designing, engineering, and mold- 
ing any kind of plastics part or product. 
You may breakfast at a dinette table 
with a surface of G-E Textolite* (a 
laminated sheet plastics); your toaster 
may have a base of plastics, molded by 


...@ great name in research with a big future in CHEMISTRY 


G. E.; the breakfast service may be G-E 
plastics plates and cups in beautiful 
pastel shades. Your automobile, your re- 
frigerator, your radio, your camera—all 
are likely to incorporate plastics parts 
produced by General Electric. 


The Scope of G-E Chemical 
Department's Operations 


Molded plastics are just one part of 
General Electric's Chemical Depart- 
ment's operations. Other products made 
and sold by the Chemical Department 
include the amazing new materials of or- 
ganic-silicon chemistry called silicones, 
Glyptal® alkyd resins, insulating var- 
nishes, permanent magnets, and plastics 


molding compounds. Every month new 
chemical developments are coming from 
the G-E research laboratories. And the 
variety and scope of G-E chemical op- 
erations promise to broaden tremen- 
dously as this research progresses. 

For more information, write Chemical 
Department, General Electric Com- 
pany, Pittsfield, Massachusetts. 


A to students of ch 


F. W. WARNER 


istry from 


Engineering Manager of the G-E Plastics Division 


The rapid growth of the plastics industry in the last ten 
years offers us some idea of the progress we may expect in 
plastics within the next decade. For a young man who wants 
to “grow up” with a rapidly expanding business, the field of 
plastics seems to offer particularly attractive opportunities. 


“REG. U.S. PAT. OFF, 


GENERAL ELECTRIC 


049-82 


PLASTICS © SILICONES © INSULATING MATERIALS © GLYPTAL ALKYD RESINS © PERMANENT MAGNETS ¢ MOLDING COMPOUNDS 
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